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(57) A method of isolating a first subterranean zone from a second subterranean zone in a weilbore« which 
comprises positioning one or more solid tubulars 135, 150 within the welibore, the solid tubulars 
traversing the first subterranean zone; poaitfonmg one or nrM>re perforated tubulars 145 each including 
one or more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; radially expanding at least one of the solid tubulars and perforated tubulars within the 
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external to the primary solid tubulars and perforated tubulars; sealing off an annular region within at least 
one of the perforated tubulars; and injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

Also disclosed method and systems if extracting materials from a subterranean zone. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference T o Related Awllcatlons 

This application is a continuetion-ln-part of U.S. patent appiicatlon serial number 
5 09/969.922, attorney dodcet number 25791.69. filed on 10/3/2001. that was a 
continuation-in-part of U.S. patent application serial number 09/440.338, attorney 
docket number 25791.9.02. filed on 11/15/1999. that issued as U.S. Patent No. 
6,328,113, that claimed the benefit of the filing date of U.S. provisional patent 
application serial number 60/108.558, attorney dodcet number 25791.9, filed on 
10 11/16/1 998. the disdosires of which are Incorporated herein by reference. 

The present application is related to the following: (1) U.S. patent application serial no. 
09/454.139, attorney docket no. 25791.03.02. filed on 12A3/1999, (2) U.S. patent 
applicaUon serial no: 09/510.913, attorney docket no. 25791.7.02, filed on 2/23/2000, 

1 5 (3) U.S. patent appllcatibn seridi no. 09/502,350, attomey docket no. 25791 ,8.02, filed 
on 2/10/2000, (4) U.S. patent appiicatkxi serial no. 09/440.338. attoniey docket no. 
25791.9.02. filed on 11/15/1999. (5) U.S. patent application serial no. 09/523.460. 
attomey docket no. 25791. 1t.02, filed on 3/10/2000. (6) U.S. patent application serial 
no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000. (7) U.S. patent 

20 appiicatton seriai no. 0»511,941. attomey docket no. 25791.16.02, filed on 2/24/2000. 
(8) U.S. patent application serial.no. 09/588.946. attomey docket no. 25791.17.02. filed 
on 6/7/2000. (9) U.S. patent application serial no. 09/559.122. attomey docket no. 
25791.23.02, filed on 4/26/2000, (10) PCT patent application serial no. 
PCT/USOO/18635. attomey docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 

25 provisional patent applicafion serial no. 60/162,671 , attomey docket no. 25791 .27, filed 
on 11/1/1999, (12) U.S. provistonal patent applicatton serial no. 60/154,047, attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provistonal patent application serial 
no. 60/159,082, attomey docket no. 25791.34. filed on 10/12/1999, (14) U.S. 
provistonal patent application serial no. 60/159,039, attomey docket no. 25791 .36, filed 

30 on 10/12/1999, (15) U.S. provistonal patent ar^lteation serial no. 60/159,033, attomey 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provistonal patent application serial 
no. 60/212,359, attomey docket no. 25791.38, filed on 6/19/2000. (17) U.S. provisional 
patent application send no. 60/165,228. attorney docket no. 25791.39. filed on 
11/12/1999, (18) U.S. provisional patent appticatton serial no. 60/221,443, attomey 
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docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional patent application serial 
no. 60/221 .645. attorney dock^ no. 25791.46. filed on 7/^2000, (20) U.S. proviskmal 
patent applicatton serial no. 60/233,638. attorn^ docket no. 25791.47. filed on 
9/18/2000. (21) U.S. piovistonal patent appUcatton serial no. 60/237.334. attorney 
5 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provistonai patent applicatton serial 
no. 60/270.007, attorney docket no. 25791 .50. filed on 2/20/2001 ; (23) U.S. provistonai 
patent applteation serial no. 60/262.434. attorney docket no. 25791.51, filed on 
1/17/20O1; (24) U.S. piDvishxial patent appihiatton serial no. 60/259,486, attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provlskNUil patent appllcatton serial 

10 no. 60/303.740, attorney docket no. 2579f .61. filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313.453. attoniey docket no. 25791.59, filed on 
8/2Q/2001; (27) U.S. piovlsk>nal patent appHcaUon serial no. 60/317,985. attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provistonai patent appllcatton serial 
no. 60/3318,386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

15 utility patent appOcatton serial no. 09/969.922, attorney docket no. 25791.69. filed on 
10/3/2001 , the disctosuies of wtiteh are incorporated herein t>y reference. 

Background of the invention 

This invention rslates generally to oil and gas exptoratton, and in particular to isc^ting 
20 carton subterranean zones to fadiltato oil and gas exptoratton. 

During oD exptoratton, a welibore ^icaily traverses a numt)er of zones within a 
subterranean ffonnatton. Some of these subterranean zones will produce oil and gas. 
white others will not. Further, it is often necessary to isolate subtenranean zones firom 
25 one another in order to facilitate flie exptoratton for and productton of ol and gas. 
Existing methods fbr isolating subterranean productton zones In order to facilitate the 
exptoratton for and prodictton of oil and gas are complex and expensive. 

The present inventton is directed to overcoming one or more of the limitations of the 
30 existing processes for teoteting subterranean zones during and gas exploratton. 

Summary of the Invantlon 

According to one aspect of ttie present Invention, an apparatus is provided that 
includes a zonal isolation assembly mduding: one or more solid tubular members, each 
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solid tubular member biduding one or more external seals, one or more perforated 
tubular mernbers coupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular members, one or more temperature sensors 

5 operably coupled to one or more of the perforated tubular members for monitoring the 
operatffig temperature ^thln the perforated tubular members, one or more pressure 
sensors opmb^ coupled to one or mom of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more ftaw sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
contml valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controiling the operation of 
the flow controi valves. At toast one clf the solid tubular memt)ers and the perforated 

IS tubular members are formed by a radial expansion process perfonmed within the 
wellbore. 

According to another aspect of the present invention, a method, of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is pro>nded that 

20 includes positioning one or more solid tubulars within the wellbore, the solid fajbulars 
traversing the flrst subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the secdrKi subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
\^thin the wellbore, fluidldy coupling the perforated tutHilars and the solid tubulars, 

25 preventing the passage of fluids from the first subterranean zone to the secx^nd 
subterranean zone within the wellbore external to the solid tubulars arxi perforated 
tubulars, monitoring the operating temperatures, pressures, and flow rates within one 
or mors of the perforated tubulars, and controlling the flow of fluidic materiate, through 
the perforated tutxjlars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. . 

According to another aspect of the present invention, a nr^ethod of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing. Is provided that includes petitioning one or more solid tubulars 
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within the wellix)re, (K)$itionihg one or wore perforated tubulars within the wellt>ore, the 
perforated tubulars traversing the producing subterranean zone» radially expanding at 
least one of the solid tubulars and the perforated tubulau^ within the weltbore» fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 

5 with the solid tubulars, ftuididy isolating the producing subtenanean zone from at least 
one other subtenranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subtenanean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cctfitrotiing tte flow of fluUic materials through the perforated tubulars as a function 

10 of the monitored operating temperatures, pressures, and flow rates. 

According to another asped of the present Invention, a systenn for Isolating a first 
subtenranean zone from a second subtenanean zone in a wellbore is provided that 
indudes means for positioning one or more sdid tubulars within the wellbore, the sdid 

IS tubuiars traversing the first subtenranean. zone, means for pos;itioning one or more 
perforated tubulars ^in the wellborn, the perforated Uibtdars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid t&^ulars, means for preventing the passage of fluids from the flrst 

20 sulitenrOTean zone to the second subterranean zone within the 

solid tubulars and perforated tubulars, moans for monltoiing the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubuiars, 
and means for oontrdling the flow of fluidic materials through the perforated tubulars as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another asped of the present invention, a system for extracting materials 
from a produdng subterranean zme in a wellbore, at least a portion of the weiltxm 
induding a casing, is provided that indudes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more p^fcrated tubulars 
30 wttNn the welbore, the perforated tubulars traversing the produdng subtenanean 
zone, n^ans for radially expanding at least one of the sdid tubulars and the perforated 
tubulars within the wellbore, means for fluididy coupling \he solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars tfie solid tubulars, 
means for ftuididy isdating the produdng subtenranean zone from at least one other 
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subterranean zone within the wellbore, means for fluidiciy coupling at least one of the 
perforated tubulars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of fluldic materials through the perforated 
5 tubulars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal Isolation assembly including: one or mom solid tubular members, «Bch 

10 soBd tubular member Including one or. more external seals, one or more perforated 
tubular members each including radial passiages coupled to the solid tubular membeta, 
and one or more solid tubular liners coupled to the inferior surfoces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perflated tubular rnembers, and a shoe coupled to the zonal isolation assernbly. At 

15 least one of the solid tubular members and the perforated tubular members are fonned 
by a radial expansfon process performed wittim the wellbore, and the solid tobular 
Bnens are formed by d radial expansfon process perfomned wtttiin ttie wellbore. 

According to anpttier aspect of the present invention, a method of Isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioiting one or more eolid tubulars witiijn ttie wellbore, ttie ^id tubulars 
traversfr^ the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tut)ularB 
traversing the second subterranean zone, radially expanding at least one of ttie solid 
25 tubulars and perforated tubulars within ttie wellbore, fluidiciy coupling ttie perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from ttie first 
* subtenanean zone to the second subtenranean zone wittiin ttie wellbore external to ttie 
primary solM tubulars and perforated tubulars, positioning one or rriore solid tubular 
linm wittiin the interior of one or more of ttie perforated tubulars, and radially 
30 exparKling and plastically deforming the solid tubular liners within ttie Interior of one or 
more of ttie perforated tubulars to fiuididy seal at least some of the radial passages of 
ttie perforated tubulars. 
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Aooording to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellt)ore, at least a porton of the wellt)ore 
including a casing, is provided that includes positioning one or more solid tubulars 
within the wellbore, positioning one or rnore perforated tubulars each including one or 

5 more radial passages within the wellbore, the perforated tubulars traversing the 
produdng subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the walibore, fluididy coupling the solid tubulars with the 
cashig, fluididy coupling the perforated tubulars with the solid tubulars. fluididy 
isolating the produdng subtenanean zone from at least one other subterranean zone 

10 within the wellbore, fluididy coupl^ at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and racHaliy expanding and plasticaily 
defbmoing the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars. 

15 

According to another asped of the present invention, a system for isolating a first 
subtenanean zone from a second subterranean mne in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore. the soHd 
tubulars traversing the first subterranean zone, means for posittoning on^ or mors 

20 perforated tubulars each induding one or rnore radial passages within the wett^^ 
perforated tubulars traversing the second subterranean rone, means for radially 
expanding at least one (rf the solid tubulars and perforated tubulars within the wellbors, 
means for fluididy coupling the perforated tubulars and the soiid tubulars, means for 
preventing tto passage of fluids from the first subtenanean zone to the second 

25 s(d>terranean zone within the wellbore external to the primary soiid tubulars and 
perforated tubulars. means for positioning one or more sdid tubular liners witt)in the 
interior of one or rrore of the perforated tubulars, and means for radiaily expandihg and 
plastically defomtlng the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubulars. 

According to miother aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone In a wellbore, at least a portion of the wellbore 
indixling a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the wellbore. means for positioning one or more perforated tubulars 
each including one or more radial passages within the weilbors, the perforated tutHilars 
traversing the producing subterranean zone, means for radialiy expanding at least one 
of the solid tutHjIars and the perforated tubulars withm the wellbore, means for fluididy 
5 Gouprfing the solid tubulars with the casing, means for fluididy coupling the perforated 
tubtdars with the solid tubulars. means for fluididy isolafing the producing subterranean 
zone from at least one other subtenrarteari zone within the weflbore, means for fluididy 
obupUng at least one of the perforated tubulars with the producing subterranean zone, 
means for positioning one or more sdid tubular liners witMn the interior of one or more 
10 of the perforated tubulars, and means for radiaHy expanding and plastically defomning 
the solid tubular liners within the interior of one or mors of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

Apoording to another aspiect of the present invention, an apparatus Is provided that 
i 5 indudes a zonal isolation assembly Induding: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
tubular numbers each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation asserhbly. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subtenranean zone in a wellbore Is provided that 
indudes positioning one or more sdid tubulars wittiin ttie wellbore, the solid tubulars 

25 traversiitg the first subterrar^ean zone, positionbig one or mors perforated tubulars 
each induding one or more radial passages within ttie wellbore, the perforated tubulars 
tiraversir^ the second subterranean zone, radiaBy expamling at least one of the solid 
tubulars and perforated tubulars wittiin ttie weltbors, fluididy coupling the perforated 
tubulars and the primary solid tubirtars, preventing ttie passage of fluids from ttie first 

30 subterranean zone to ttie second subterranean zone wittiin ttie wellbore external to the 
prinhary soKd tubulars and perforated tutnilars, seeding off an annular region within at 
least me of ttie perforated tubulars, and injecting a hardenatde fluidic sealing material 
Into ttie sealed annular regions of the perforated tubulars to seal off at teast some of 
the radial passages of ttie perforated tubulars. . 



7 



' Aocording to another aspect of the present invention, a method of extracting materials 
from a producing sut)terranean zone in a wellbore. at least a portion of the weilbore 
including a casing, is provided that includes positioning one or more solid hjbulars 

5 within the wellt>ore, positioning one or more perforated tutnjlars each including one or 
more radial passages within the wellt)ore, tt» perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weHbore, fiuidicly coupling the solid tubulars with the 
casing, fiuidicly coupling the perforated tubulars the solid tubulars, fiuidicly 

10 Isolating the producing subterranean zone from at least one other subterranean zone 
within the w^lbore, fiuidicly coupling at least one of the perforated tubulars with ttie 
producing subterranean zone, sealing off an annubr region within at least one of the 
perforated tubulars. and injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal ofF at least some of the radial 

15 passages of the perforated tubulars. 

Aooonling to another aspect of the present invention, a system for isolating a first 
subtertariean zone from a second subterranean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 

20 tubulars travereing tfie first subterranean zone, means for. positioning one or rnore 
perforated tubulare each ihdudjng one or more radial passages within the wellbore, the 
perforated tubulare travereing the second subterranean zone, means for radially 
expanding at least one of the solid tobulars and perforated tubulare within the wellbore, 
means for ftuididy coupling the perforated tubulars and the solid tubulare, means for 

25 preventing the passage cX fluids from the first subterranean zone to the second 
subterranean une within the wellbore external to the primary solid tubulare and 
perforated tubulare, means for sealing off an annubr region within at least one of the 
perforated tobulare. and means for Ir^ecting a hanlenable fluidic sealing material into 
the sealed annular regions of the perforated tubulare to seal off at least some of the 

30 radial passages of the perforated tubulare. 

According to another aspect of the present inventim. a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portton of tfie wellbore 
including a casing, is provided that includes means for positioning one or nrKxe solid 
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tubulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the peiforated tubulars within the wellbore* means for fluididy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subteranean 
zone from at least one other subtenBnean zone within the wieilbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for sealing off an annular region within at least one of the perforated tubulars, 
and means for injecting a hardenable fiuidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another asped (rf the present invention, an apparatus is provided that 
indudes a zonal isolation assembly positioned within a wellbore that traverses a 
subterrariean formation induding: one or more solid tubular members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
membws coupled to the sdid tubular members, and a shoe coupled to the vx\a\ 
isolation assemtrty. At least one of the solid tubular members and the perforated 
tubular members are fbmried by a radial expansion process perfonned within the 
wellbore, and at least one of the perbrated tubular members are radially expanded into 
intimate contad with the subtenranean formation. 

According to another asped of the prpsent invention, a method of isoteting a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
inchides posHionirig one or more solid tubulars within the wellbore. the solid tubuters 
traversifig the first subterranean zone, positioning one or more, perforated tubulars 
within the wellbon» each inchiding one or more radial passages, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the primary 
solid tidMiiars and perforated tubulars v^in the wellbore. radially expanding at least 
one of the perforated tubulars into intinrate contad with the second subterranean zone, 
fluididy coupTing the perforated tubulars and the soDd tubuters. and preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the vvelibore extenial to the sdId tubulars and perforated tub^^ 
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Acoording to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellt)ore, at least a portion of the wejltiore 
Including a casing, is provided that includes positioning one or more solid tubulars 

5 within the welltxm, positioning one or more perforated tubulars within ttie wellbore 
each including one or more radial passages* the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, fluididy 

10 coupling the solid tubulars wRh ttie casing, fluididy coupling the perfc^ated tubulars 
with the sdid tiAulars, fhJidldy isolaflng the produdng subterranean zone from at least 
one otiier subterranean zone within the wellbore, and fluididy coupling at least one of 
the perforated tubulars with ttie produdng subtonanean zone. 

15 According to anotiier asped of the present invention, a system for isolating a first 
subterranean zone from a second sutilerranean zone in a wellbore is provided tiiat 
includes means for positioning one or more solid tubulars within ttie wellbore, the solid 
tubulars traversing ttie first subtenranean zone, means for podtionlng one or more 
perforated tubulars witMn ttie wellbore each induding one or more radial passages, the 

20 perforated tubulars traversing ttie second subterranean zone, means for radially 
expanding at least one of ttie soHd tubulans and perforated tubulars wittiln the wellbore. 
nfieans for radially expanding at least one of ttie perforated tubulars into intimate 
contad witti ttie second subterranean zone, means for fluMidy coupling ttie perforated 
tubulars and ttie sdid tubulars, and means for preventing the passage of fluids ftom the 

25 first 8d>terranean zone to ttie second subterranean zone within ttie wellbore external to 
ttie sdid tubulars md perflated tubulars. 

According to anottier asped of ttie present invention, a system for extracting materials 
ftom a producing subtenanean zone in a wellbore, at least a portion of ttie weltbore 
30 induding a casing, is provided that indudes means for positioning one or more solid 
tubulars wrttiin ttie wellbore, means for positioning one or more perforated tubulars 
wittiin ttie wellbore each induding one or more nadial openings, ttie perforated tubulars 
traversing the produdng subtenranean zone, nieans for radially expanding at least one 
of ttie solid tubulars and ttie perforated tubulars within the wellt)bre, means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the soTid tubulars, 
means for fluididy isolating the produdng subterranean zone from at least one other 
5 subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the produdng subtsnranean zone. 

Aobording to another aspect of the present Invention, an apparatus Is provided that 
includes a zonal isolation assembly positioned withbi a wellbore that traverses a 

10 sdt>teiTanean fonmation and Includes a perforated welibore casing, including: one or 
more sdid tubular members, each solid tul>ular member induding one or mora exiemal 
seals, one or more perforated tubular members coiipled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At teast one of the solid tubular 
merrriaers and the perforated tubular members are fomried by a radial expansion 

15 process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate oontad with the peif crated wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 
indudes positioning one or more solid tubulars within the weiibore, the sdid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the weiibore each induding one or more radial passages, the perforated tubulars 
25 ' traversing the second subterranean zone, radially expanding at teast one of the primary 
solid tubulars and perforated tubulars within the wellbore, radially expanding at teast 
one of the perforated tubulars into intimate contect with the perforate casing, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the flrst subterranean zone to tf^ second subterranean zone within the 
30 wellbore external to the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a method of extracting matertels 
from a produdng sutiterranean zone In a wellbore, at least a portion of the wellbore 
induding a casing and a perforated casing that traverses, the producing subterranean 
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2one» is provided that includes positioning one or ntore solid tubuiars withtn the 
> wellbore, positioning one or nnore perforated tubuiars within the wellbore each including 
one or more radial passages, the perforated tubuiars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubuiars and the 

5 perforated tutniiars within the wellbore, radially expariding at least one cf the perforated 
tubuiars into intimate contact vtrfth the perforated casing, fluididy coupling the solid 
tubidars with the casing, fluididy coupling the perforated tubuiars with the solid 
tubuiars, fhiidiciy isolating the produdng subterranean zone from at least one other 
subterranean zone wittiin the wellbore, and fluididy coupling at least one of the 

10 perforated tubuiars with the produdng subtenanean zone. 

According to anotfief aspect of the present invention, a system for isolating a first 
subterranean mne from a second subterranean zone in a wellbors that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 indudes means for positioning one or more solid tubuiars within the wellbors, the sdid 
tubdars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars within the wellbore each indiidirig one or more radial passages, the 
perforated tubuiars traversing the second subterranean zme, means for radially 
expanding at least one of the sdid tubuiars and perforated tubuiars within the wellbore, 

20 means for radially expanding at least one of the perforated tubuiars into' intimate 
contact with the perforated casirig, means for fluididy coupling the perforated tubuiars 
and the sdid teibulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
sdid tubuiars and perforated tubuiars. 

25 

According to another aspect of the present invention, a system for extracting materials 
* frcm a produdng subterranean zone in a wellbore, at least a portkxi of the wellbors 
induding a casing and a fmrforated casing that traverses the produdng subterranean 
zone, that indudes means for positioning one or more sdid tubuiars within the 
30 wellbore, means for positionir>g one or nrxm perforated tubuiars within the wellbors 
each induding one or nnore radial openings, the perforated tubuiars traverse the 
produdng subterranean zone, mems for radially expanding at least one of the sdid 
tubuiars and the perforated tubuiars within the welibcHre, means for radially exparKiing 
at least one of the perforated tubuiars into intimate oonted with the perforated casing. 
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means for fluididy coupling the sdid tubulars with the casing, means for fluididy 
coupling the perforated tubulars wHh the solid tutnilars, means for fluididy isolating the 
produdng sutrtenranean zone from at least one other sutrterranean zone within the 
wellbore. and means for fluididy coupling at least one of the perforated tubulars with 
the produdng subtenranean zone. 

Acoording to another asped of the present invention, an apparatus is provided that 
indudes a zorial isolation assembly Including: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
tubidar members each induding racfial passages coupled to the sdid tubular members, 
and one or more perforated tubular liners each induding one or more radial passages 
coupled to the Interior surfaces of one or mors of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the piarfbrated tubular members are fbnmed by a radial expansion 
process perfonned within the wetlbore, and the perforated tubular liners are formed by 
a radial expansion process perfonmed within the welibore. 

According to anottier asped of the present Invention, a method of isolating a first 
subterranean zone from a seocmd subterranean zone in a welibore Is provided that 
indudes positioning one or rnore sdid tubulars within the welibore, the sdid tubulars 
traversing the first subtenranean mne, posiUoning one or more perforated tubulars 
each Induding one or more radial passages within the welibore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulare within the wetlbore, fluididy coupling the perforated 
tubulars and the prbmary solid tubulars. preventing the passage ci fluids from the first 
subterranean zone to the second subterranean zone within the welibore external to the 
primary solid tubulars and perforated tubulars, petitioning one or rrkxe perforated 
tubular liners within the interior of one or more d the r^rfbrated tubulars, and radially 
expanding and plastically defonning the perforated tubular liners virithin the bfiterior of 
one or more of the perforated tidHilars. 

According to another asped of the present inventk)n. a method of extracting materials 
from a produdng subterranean zone in a welibore, at least a portion of the welibore 
induding a casing, is provided that indudes positioning one or more solid tubulars 
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wWiin the welibore. positioning one or more perforated tubulars each including one or 
more radial passages within the welibore, the perforated tutnilare traveretng the 
producing subterranean zone, radially expanding at least one of the solid tubutars and 
the perforated tubulars within the welibore, fiuididy coupling the solid tubutars with the 

5 casing, fluididy coupDng the perforated tubulars with the solid tubulars, fiuididy 
tediating the produdng subt^nean zone from at least one other subtenranean zone 
within the welibore, fiuididy coupling at least one of the perforated tubuiare with the 
produdng subtenanean zone, positioning one or more perforated tubular liners within 
tt)e interior of one or more of the perforated tubuiare, and radially expanding and 

10 plastically deforming the perforated tubular linere within the interior of one or nriore of 
the perforated tubulars. 

According to another asped of the present Invention, a system for isolating a first 
subtenanean zone from a second subterranean zone in a welibore is provided thpt 

15 includes means for positioning one or more sdid tubuiare within the welibore, the solid 
tubuiare tFQvareing the first subterranoam zone, means for positioning one or more 
perforated tubuiare each indudlng one or more radial passages withiri the welibore, the 
perforated tubuiare travereing the second subtenranean zone, means for radially 
mpanding at least one of the solid tubuiare and perforated tubuiare within the welibore, 

20 means for fiuididy coupling the perforated tubuiare and tl^ solid tubuiare, means for 
preventbig the passage of fluids from the first subterranean rone to the second 
subterranean zone within the welibore external to the primary solid tubulars and 
perforated tubuiare, means for positioning one or more perforated tubular Hnere witfiin 
the interior cX one or more of the perforated tubuiare, and means for radially expanding 

25 and plastically deforming the perforated tubular linere within the interior of one or more 
of the perforated tubuiare. . 

According to another asped of the present invention, a system for extracting materials 
from a produdng subterranean rone in a welibore, at least a portion of the wellt>ore 
30 Indudlng a casing, is provided that includes rrmns for positioning one or more solid 
tubotere within the welibore. means for petitioning one or more perforated tubuiare 
each indudlng one or nrxMe radial passages within the welibore, the perforated tubuiare 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubuiare and the perforated tubulars within the welibore, means for fiuididy 
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ooupGng the solid tubulars with the casing, means for fluididy coupling the perforated 
tulHtars with the soKd tutHilars, means for fluididy isolating the producing subterranean 
zone from at least one other subten^nean zone within the wellbore« means for fluididy 
coupling at least one oT the perforated tubulars with the produdng subtenranean zone« 
5 means for positioning one or more perforated tubujar liners withir) the interior of one or 
more of the perforated tubulars, and means for radially expanding and plastiraiiy 
defomring the perforated tubular liners within the interior of one or more of ttm 
perforated tubulars. 

10 - According to another asped of the present invention, an apparatus is provided that 
inctajdes a »nal isolaticHr) assembly induding: one w more solid tubular members, each 
solid tubular member induding one or more external seals, two or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and one or more one-way valves for controllably fluididy coupling the perforated 

15 tidnriar mmtbers, and a shoe coupled to the zonal Isolation assembly. At least one of 
the soDd tubular members and the perforated tubular members are fbrnned by a radial 
expar^ion process perfbmied witNn the wellbore. 

According to another asped of the present invention, a method of isolating a first 
2& subterranean zone from a second subtenanean zm» having a plurality of produdng' 
zones in a wellbore Is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenanean zone, positioning 
two or more perforated tubulars each induding one or more radial passages wittiin the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the weltbbre, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing ttie 
passa^ of fluids from the first subtenanean zone * to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the produdng zones that has not been 
30 depleted to one of the produdng zones that has been depleted. 

Acoc^hg to another asped of the present tnventton, a method of extrading materials 
from a wellbore having a plurelity of produdng subterranean zones, at least a portion of 
the wellbore induding a casing, is provided that indudes posiGoning one or more solid 

15 



tubulars within the wellbore, positioning two or more perforated tubulars each including 
one or nnore radiai passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the soiki tubulars and 
the perforated tubulars within the wellbore, fiuidlciy coupling the solid tubulars with the 
5 casing, fiuididy coupling the perforated tubiriars with the solid tubulars, fluididy 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean »ne, preventing fluids from passing from one of the produdng 
zones that has not been depleted to one of the produdng zones that has been 
10 depleted. 

According to another asped of the present invention, a system for isolating a flrst 
subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbora Is provided that indudes means for positioning one or more sdid 

IS tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positiming one or mora perforated tubulars each induding one or more 
radial passages within the weUbore, ttie perforated tubulars traversing the second 
subtmranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars wItMn the wettbors, means for fluididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids frohi the first 
subtenrahean zone to the second subterranean zone within the wellbore external to the 
printary sdid tubulars and perforated tubulars. means for positiwing one or more 
perforated tubular liners v^n the interior of one or more of the perforated tutnilars, 
and means for preventing fluids from passir^ from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted* 

According to another asped of the jmsmt Invention, a system for extracting materials 
from a plurality of produdng siAterranean zones in a wellbore, at least a portion of the 
welibcm induding a casing, is provkied that mdudes means for positioning one or 
30 more solid tutKilars within tt>e wellbore, means for petitioning one or wore perforated 
tubulars each induding ohb or mom radial passages within the wellbore. the perforated 
tubulars traversing the produdng subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforate tubulars within the wellbore, nneans 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubulars. means for fluididy isolating the producing 
subterranean zone from at least one other subtenanean zone within the wellbore. 
means for fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one Or more df the perforated tubulars, and means for preventirtg fluids 
from passing from one of the produdng zones that has not been depleted to one of the 
produdng zones that has been depleted. 

Acconiing to another aspect of the present invention, an apparatus for extracting 
10 geothermal energy from a subtmanean formation containing a source of geothermal 
energy is provided that indudes a zor^l isolation assembly positioned within the 
sidrterranean fonmatlon induding: one or more solid tubular members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
members each induding radial passages ooupleid to the solid tubular members, and 
15 one or mors perforated tubular liners eadi induding one or more radial passages 
ooupted to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radbl expansion 
process performed within the wellbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterraneari zone induding a source of geothemnal 
enersiy in a welibors is provided that indudes positioning one or more solid tubulars 
within the weUbore, the solid tubulars traversing tlie first sidyterranean zone, positioning 

25 one or mors perforated tubulars each Induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least or\e of the solid tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 

30 within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior d one or more of 
the perforated tubulars, and radially expanding and plastically defomrung the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 
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Aooording to another aspc^ of the present invention, a method of extracting 
geothermal energy from a subterranean geothermal zone in a welit}ore. at least a 
portion of the wellbore including a casing, is provided that includes positioning one or 
more solid tulMdars within the wellbore, positioning one or more perforated tubulars 

5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the subterrarmn geothennai zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, fluididy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the subterranean geothemrial »ne from at least one other 

10 subterranean zone within the wellbore, and fluididy coupling at least one of the 
perforated tubulars with ttie subterranean geothermal zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from, a second geothemial subterranean zone in a wellbore .is 

15 provided that indudes means for positioning one or more solid tubulars witiiin the 
wellbore, the solid * tubulars taraversing tiie first subterranean zone, means for 
positioning one or more perforated tubulars each induding one or more radial 
passages within the wellbore, the perforated tubulars traversing tiie second geottiemnal 
subterranean zone, means for radially expanding at least one of the solid tubulers arid 

20 perforated tubulars wittiln the wellbore, means for fluididy coupling tfie perforated 
tubulars and ttie solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geothermal subterranean rone witiiin the 
wellbora external to the primary sdid tubulars and perforated tubulars. 

25 According to another asped of the present invention, a system for extracting 
geothermal energy from a subterranean geothermal zone iri a wellbore, at least a 
portion of ti)6 weHbore fnduding a casing, te provided that indudes means for 
positioning one or more soTid tubulars witiiin the wellbore, means for petitioning one or 
more perforated tubulars each induding one or more radial passages witiiin tiie 

30 wellbore, the.perforated tubulars traversing \he subtemanean geothenrrml zone, means 
for radially expanding at least one of ttie solid tubulars and the perforated tubulars 
wtthin ttie welbore, means for fluididy coupling the solid tutnilars with the casing, 
means for fluididy coupling tiie perforated tubulars with the solid tubulars, means for 
fluididy Isolating the subterrauiean geotiiermal zone from at least one otiier 
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suUeiTanean zone within the wellbore. and means fbr fluididy coupling at least one of 
the perforated tobulars with the aubterranean geothermal zone. 

According to another aspect of the piesent Invention, an apparatus is provided that 
5 includes a zonal isolatioh assembly including: one or more solid tubular members, each 
soKd tubular member including one or more external seals, one or more perforated 
tubular members each btdudlng one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal teolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fomted by a radial 
10 ■ expansion process perfomwd within the wellbore. and the radial passage of at least 
one of the perforated tubular members are cleaned by furttter radial expansion of the 
perforated tubular members within the welibore. 

According to another aspect of the present invention, a method of isolating a first 
15 subtairanean zone from a second subterranean zone in a wellbore is provided, that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the welibore each indudtng one or more radial passages, the perforated tubulars 
' traversing the second subterranean zorw, radially expanding at least one of the prirnary 
20 sold tubulars and perflated tubulars within the wellbore, fluidlciy coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subterrar^n zone within the wellbore external to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the prntbrated tubulars by further radial expansion of the 
25 perforated tubulars within the weHbore. 

AccOTling to another aspect of the present invention, a method of extracting materials 
from a producing subtenranean zone in a wellbore, at least a portion of the wellt)ore 
including a casing, is provided that Includes positioning one or more solid tubulars 
30 within the wellbore. positioning one or nwre perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the soDd tubulars and 
the perforated tubulars within the v^lbore, fluididy coupling the soOd tubulars with the 
casing, fluididy coupHng the perforated tubulars with the solid tubulars. fluididy 
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isolating the producing subterranean zone from at least one other subtenranean zone 
within the wellbore. flukJidy coupling at least me of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the peifbrated tubulars within the wellbore. 

According to another aspect of the present invention, a system for isoiating a first 
subtmanean zone from a second subterranean zone in a welllx)re is provided that 

10 includes means for positioning one or more soHd tubulars within the wellbore, the solid 
tubulars traversing the first , subtenanean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

15 means f(x fluldidy coupling the perforated tubulars and the solid tubuters, means for 
pravenfihg the passage of fluids from the first subtsrran^n zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars. and means for cleaning materials from the radial passages of at least one of 
the peifbrated fajbulars by further radial expansion of the perforated tubulars within the 

20 weHbors. 

According to another aspect of the present invention, a system for extracting materials 
from a producoig subterranean zone in a wellbore, at least a portion of the wellbore 
Including a casing, is provided that includes means for posifioning one or more solid 

25 tubulars within the mllbore, nmns for positioning one or more perforated tubulars 
within the wellbore each including one or mora radial passages, the perforated tubulars 
traversing the producing subterranean zone, rneans for radially expanding at least one 
of the soM tubulars and the perforated tubulars within the wellbore, means for fluldidy 
coupling the soM tutnilars with the casing, means for fluididy coupling the perforated 

30 tubulars with the solid tubutars, means for ttuididy isolating the produdng subtenanean 
zone from at least one other subterranean zone within the wellbore. means for fluididy 
coupfing at t^ist one of the perforated tubulars with the produdng sutiterranean zone, 
and means for deaning materials from the radial passages of at least one of the 
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perforated tubirtars by further radial expansion of the perforated tubulais within the 
weHbore. 

Brief Description of the Drawings 

FIG. 1 is a fragmentary cross-sectional view illustrating the isolation of 8ut>terranean 
5 zones. 

Fig. 2a is a cross sectional iUustratlon of the placement of an illustrative emtwdiment of 
a system for isolating subterranean zones within a borahole. 

10 Fig* 2b is a cross sectional illustration of the system of Fig. 2a during the irviection of a 
fluidic nraterial into llie tubular support rnernber. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulHng the tubular 
expanston cone out of the weilbore. 

15 

Fig. 2d Is a. cross sectional Illustration of the system of Fig. 2c after the tubular 
expansion cone has been oompleteiy pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the e}9)andable 
20 tubularnnennbersofthesystemof Fig. 2a. 

Fig. 4 is a flow chart illustration of an Illustrative embodiment of a method for 
manufacturing the expandable tubular nnember of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an illustrative embodirrmnt of the upsetting of 
the ends of a tubular member. 

Fig. 5b is a cross sectional niustration of the exparvlable tubular member of Rg. 5a 
MiN radially expanding and plastically deforming the ends of the expandable tubular 
30 nr»mber. 

Fig. Sc is a cross sectional Illustration of the expandable tubular member of Fig. 5b 
after forming threaded connections on the ends of the expandable tubular member. 
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Fig. 5d is a cross sectional illustratton of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the intemiediate unexpended 
portion of the expandable tubular member 

5 Fig. 6 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion oone. 

10 

Rg. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for Isolating subterranean 2Xines of Fig. 1 

Fig. 9 is a fragmentary cross sectional illustration of an embodbrant of a mettiod fqr. 
15 lining one of the perforated tubular members erf the system for isolating subterranean 
zones of Rg. 1 vMtti a solid tukniiar liner. 

Rg. 10 is a fragmentary cross sectional Illustration of an embodiment of a rrtettiod for 
sealing one of the perforated tubular members of ttie system for isolating subterranean 
20 zones of F^. 1 with a hardenabie fluidic sealing material. 

Fig. 11 is a fragmentery cross sectional Hlustration of an embodiment of a method for 
coupling one of the perforated tubular manors of Vhe system for isolating 
subterranean zones of Fig. 1 with ttie surrounding subterranean fomiatiort 

25 

Rg. 12 is a fragmentery cross sectional illustration of an embodiment of a mettiod for 
coiq>ling one of the perforated tubular members of ttie systmi for isolating 
subterranean zones of Fig. 1 witti a surrounding perforated weitbore casing. 

30 Rg. 13 is a fragmentery cross sectional illustration of an embodiment of a mettiod for 
lining one of the perforated tubular memt)ers of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional iilustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow firom a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional illustration of an alternative emt>odiment of the 
system for isolating subterraneian zones of Fig. 1 1n which the system is used to extract 
geothenrnal energy from a subterranean geotiienral zone. 

Detailetf Deecrliition of the Illustrative Embodiments 

10 - An apparatus and nrwttiod for isolating one or mm subterranean zones from one or 
more other sublenranean zones is provided. The apparatus and . method pemnits a 
producing zorte to be isolated from a nonprodudng zone using a combination of sofid 
and slotted tubulars. In ttie production mode, ttie teachings of ttie present disclosure 
may be used in combination witti conventional, well Icnown, production completion 

15 equipment and meUKxJs using a series of padcers, soUd tubing, perforated tubing, and 
sliding sleeves, which wHI be inserted into ttie disclosed apparatus to permit the 
commingling and/or Isolation of ti)e subterranean zones from each other. 

Referring to Fig. 1, a wellbore 105 Induding a casing 110 are positioned in a 
20 subtenranean fomnation 115. The subterranean fbnnation 115 includes a number of 
(KOductive and non-productive rones, induding a water zone 120 and a targeted oil 
sand zone 125. During exploration of ttie subterranean formation 115, the wellbore 
105 may be extended in a well known manner to traverse the various productive and 
non-productive zones, induding tt>e water zone 120 and tiie targeted oil sand zone 
25 125. 

In a preferred embodinrtent in order to flurdidy isolate ttie water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided tt^at includes one or more 
sections of solid casing 135, one or more external seals 140, one or nrK>re sections of 
30 perforated casing 145, one or wotb intennediate sections of solid casing 150, and a 
solid shoe 155. In several exemplary embodiments, the perforated casir^ 145 indudes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
ftom one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any numt)er of conventional commercialty available sections 
of solid tubular casing such as, for example, oilfield tubulars febricated from chromium 
5 steel or fiberglass. In a preferred embodiment, the soiid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

') 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a prefened embodiment, the solid casing 135 is 
coupled to ttie casing 110 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of siich solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of ttie perforated casings 145. 
The solid casing 135 may be coupled to thB perforated casing 145 using any number of 
conventional oomfnerdaliy available propssse& such as, for example, welding, or 
slotted and expandabfe connectors. In a preferred embodintent, the solid casing 135 Is 
coupled to ttie perforated casing 145 by expandaUe solid connectors. 

20 

In a prefenred embodiment, ttie casing 135 includes <)ne more valve members 160 for 
controlling the flow of fluids and ottmr materials within ttie interior region of the casing 
135. in an altemative ernbodiment. during the production mode of operation, an 
. internal tubular string wltti various arrangements of packers, perforated tubing,, sliding 
25 sleeves, and valves rray be empbyed wittiin ttie apparatus to provide various options 
for comndngyng and isdating subterranean zones from each ottier white providing, a 
fluid patti to the surface. 

In a particularty prefened enrdxxliment, ttie casir^ 135 is placed Into the wellbore 105 
30 by expanding the casing 135 in ttie radial direction into intimate contact witti the interior 
walls of the weHbors 105. The casing 135 may be expanded in the radial direction 
using any number of conventional arnimercially availat>fe methods. 
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The seals 140 prevent the passage of fluids and other mate^ls w^in the annular 
region 165 t>6tween the solid casings 135 and 150 and the went)ore 105. The sesris 
140 may comprise any numt)er of conventional oommercially available sealing 
materials sMabto for sealing a casing in a weilbore such as. for example, lead. rubtMr 

5 orepoxy. m a prsfened embodiment, ttie seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Services. The peri'orated casing 145 pemtRs fliMs 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular re^ 165. In this marmer, oil and gas may be produced from 
a producing subterranean zone within a subterranean fonnation. The perforated 

1 0 cashg 145 may comprise any number of conventional cbmrherdally available sections 
of slotted tubular casing. In a prefemxl embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petroline in Mmdeen, 
Scotland. In a particuiariy preferred embodirnent, the perforated casing' 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline In Aberdeen, 

15 Scotland.' 

The perforated casing 145 is preferably coupled to one or nrore solid casing 135. The 
perforated caslr^ 145 may be coupled to the solid casing 135 using any number of 
conventional commerdally av&rtlable processes such as. for example, welding, or 
20 slotted or solid expandable connectors. In a prsfenred embodiment, the perforated 
casing 145 Is coupled to the solid casing 135 by expandsMe soBd connectors. 

The perforated casing 145 is preferably coupled to one or more intemiediate solid 
casbigs 150. The perforated casing 145 may be ooupted to the intermediate soHd 
25 casing 150 using any mnnber of conventional commercially av^lable processes such 
as, for example, welding or expandable solid or slotted connectors. In a prefen^d 
embodiment, the perforated casing 145 is coupled to the intermediate solid ca^ng 150 
by eiqtandable eofid connectors. 

30 The last perforate casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional commercially avalTebla processes such as, for example, welding or 
expandable solid or slotted connectors. In a prefen«d embodintent, the last perforated 
casfftg 145 is coupled to the shoe 155 by an expandabte solid connector. 
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in an alternative embodiment, the shoe 155 is coupled directly to the last one of the 
intennediate solid casings 150. 

5 In a prefened embodiment the perforated casir^s 145 are portioned within the 
wellbore 105 by expanding the perforated casings 145 In a radial direction into intimate, 
contact with the interior wails of the weHbore 105, The perforated casings 145 may be 
expanded in a radial direction using any number of conventional comrnerdaily available 
processes. 

10 

The intermediate solid casing 150 permits fliMs and other materials to pass between 
adjacent perforated casings 145. The intemnediate solid casing 150 may comprise 
any number of conventional oommwdaiiy available sections of solid tubular casing 
such as. for example^ oilfield tubulars fabricated from chromium steel or fiberglass, in 
15 a preferred embodiment, the intermediate soHd casing 150 comprises oilfleld tubulars 
available from foreign arid dornestic stesi mills. 

The intermediate soHd c»ing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intermediate solid casing 150 may be coupled fo the 
20 perforated casing 145 using any number of conventional commercially avaflable 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a pfeferred embodiment, the intermediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The Intemnediate solid casing 150 may 
comprise a plurality of such intoimediate solid casing 150. 

25 

In a prefen^ embodiment. Oie each intermediate soHd casing 150 includes one more 
vafve members 170 for controlBng the flow of fluids and other materiads wHNn the 
interior region of the intemwdiate casing 150. In an aritemative embodiment, as will be 
recognized by persons having ordbiary sicili in the art and the benefit of the present 
30 disdosure. during the prMluction mode of operation, an internal tubular string with 
vartous arrang^nents of padters, perforated tut^. sliding sleeves, and valves may be 
employed within the apparatus to provide various options for comnrtingiing and isolating 
subterranean zones from each other while providing a fluid path to tfie surface. 
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In a particularly preferred embodiment, the intemiediate casing 150 is placed into the 
weHbore 105 by expanding the intenmediate casing 150 in the radial direotion into 
intimate contact with the interior wails of the wellbore 105. The intemnediate casing 
150 may be expanded in ttie radial direction using any number of conventional 
commerdatly available methods. 

In an altemaHve embodiment one or more of the intermediate solid casings 150 may 
be omitted, in an alternative preferred en*odiment. one or more of the perforated 
casings 145 are provided with one or more seals 140. 

The shoe 155 provides a support member for the apparatus 130. in this manner, 
various production and exploration tools amy be supported by the show 150. The shoe 
150 may comprise any number of conventional coHnmerdaliy available shoes suitable 
for use in a wellbore such as, for exempte. cement filled shoe^ or an aluminum or 
composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton, in a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exptoratipn tools. 

In a particularty preferred embodiment, the appariitus 130 includes a plurality of solid 
casings 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intennediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
comprise one or more solid casings 135, each wttti one or nmre valve members 
160, n perforated casirigs 145, n-1 intennediate solid casings ISO, each with one or 
mors valve members 170, and a shoe 155. 

During operation of me apparatus 130, dl and gas hiay be controltat^ produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the s(^id casing 135. The use of 
Intennediate soM casings 150 with valve members 170 permite isolated sections of the 
zone 125 to be selectively isolated for productioa The seals 140 pemrilt the ixxie 125 
to be fluididy isolated from the zone 120. Tte seals 140 further pemiits solated 
sections of the zone 125 to be fluldldy isoteted from each other, in this manrter, the 
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apparatus 130 permits iinwanted aruj/or nor>-productive subterranean zones to be 
fluididy isolated. 

in an alternative embodiment, as will be recognized by persons hsNing ordinary skill in 
5 ttw art and also liavlng ihe bendRt of ttie present disclosure, during the pioducfon 
mode of operation, an Internal tubular string with various arrangements of padcers. 
perforated tul^g, sDdlrig sleeves, and valves rnay be employed within the apparatus to 
provide various options f^r commingling and isolating subterranean zones from each 
other while providing a fluid patti to the surface. 

10 

In several alternative embodiments, the solid casing 135, the perforated casings 145, 
the intennediate sectons of solid casing 150, and/or the solid shoe 1K are radially 
«(panded and plastically defonned within the weibcxe 105 in a conventional manner 
and/or ushg one or more of the methods and apparatus disclosed in one or more of 
15 the following: (1) U.S. patent appilicaition serial no. 09/454,139, attorney docket no. 
25791.03.02. filed on 12/3/1999. (2) U.S. patent application serial no. 09/510.913. 

I 

attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent appltoatton serial 
no. 09/502.350, attorney docket no. 25791.B.02, filed on 2/10/2000. <4) U.8. patent 
appikatton serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999. 

20 (5) U.S. patent applteatlon serial no. 09/523,460, attorney docket no. 25791.11.02, filed 
on 3/10/2000, (6) U.S. patent applicatnn serial no. 09^12,895, atlomey docket no. 
25791.12.02. filed on 2/24/2000, (7) U.S. patent application serial no. 09/511,941, 
attomey docket no. 25791.16.02, filed on 2/24/2000. (8) U.S. patent appHcatkm serial 
no. 09/568,946, attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent 

25 appik»tk3n serial no. 09/559.122, attomey docket no. 25791 .23.02. filed on 4/26/2000, 
(10) PCT patent application serial no. PCT/USOO/18635, attomey docket no. 
25791.25.02, filed on 7/9/2000, (11) U.S. provsional patent application serial no. 
60/162.671, attomey docket no. 25791.27. filed on 11/1/1999, (12) U.S. provishmal 
patent applicatkm serial no. 60/154.047. attomey docket no. 25791.29, filed on 

30 9/16/1999, (13) U.S. provistonai patent applicatton serial no. 60/159.082. attomey 
docket no. 25791.34. filed on 10/12/1999, (14) U.S. provislonai patent application serial 
no. 60/159.039. attomey docket no. 25791.36. flted on 10/12/1999. (15) U.S. 
provismnal patent applicatkxi serial no. 60/159.033, attomey docket no. 25791.37, filed 
on 10/12/1999, (16) U.S. provisional patent applicatton serial no. 60/212.359. attwniBy 



28 



docket no. 25791.38. filed on 6/19/2000, (17) U.S. provisfonal patent applkatlon serial 
no. 60/165.228. attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. 
provisional patent ^plication serial no. 60/221,443, attorney docket na 25791 .45. filed 
on 7/28/2000, (19) U.S. proviskinal patent s;)plication serial no. 60/221,645, attorney 

5 docket no. 25791.46. filed on 7/28/2000, (20) U.S. provisional patent applk^fion serial 
no. 60/233,638, attorney docket no. 25791,47, filed on 9/18/2000, (21) U.S. provlskmal 
patent application serial no. 60/237.334. attorney docket no. 25791.48, filed on 
10/2/2000. (22) U.S. piovlsionai patent applicatton serial no. 60/270,007, attorney 
docket no. 25791.50. filed on 2/20/2001; (23) U.S. provistonal patent applteation serial 

10 no. 60^62.434, attorney docket no. 25791 .51. filed on 1/17/2001 ; (24) U.S. provlstonal 
patent appHcatlon serial no. 60/259.486. attorney docket no. 25791.52, filed on 
1/3/2001: (25) U.8, provlstonal patent appltoatton serial no. 60/303.740. attorney docket 
no. 25791.61. filed on 7/6/2001; (26) U.S. provlstonal patent appltoation serial no. 
60/313.453. attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provlstonal. 

15 patent appltoation serial no. 60/317.985, attorney docket no. 25791.67. filed on 
91/6/2001; (28) U.S. provisional patent appltoatton seitol no. 60/318,386. attorney docket 
no. 25791.67.02. fltod on 9/10/2001; and (29) U.S. utility patent appHcation serial no. 
09/969,922, attorney docket no. 25791 .69, fited on iO/3/2001. ttw disctosures of whtoh 
are incorporated herein reference. In an exemplary embodiment, ttw radial 

20 clearances t>etween tiw radially expanded solid casings 135, perforated casings 145. 
intennedlate sections of soNd casing 150. and/or ttie solM shoe 155 and ttie wellbore 
105 are ellmihaled ttiereby elbninattng tiie annulus between \t» solid casings, ttw 
perforated casings 145. the Intennedlate sections of solid casing 150. and/or ttie solid 
shoe 155 and ttie wellbore 105. In ttiis manner, the optional need for filling ttw annulus 

25 with a fiiier rfiaterial such as. for exampte. gravel, m^ be eliminated. 

Referring to F^s. 2a-2d, an iltustrative embodiment of a system 200 for isolating . 
subterranean formations Includes a tubular sui^;>ort membo' 202 that defines a 
passage 202a. A tubular expanskxi cone 204 that defines a passage 204a is coupled 
30 to an end of tiie tubular support member 202. In an exemplary embodiment, ttie 
tubular expanston cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre^xpanddd end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate wtth and be supported by the tapered outer surfeioe 
204b of the tubular expansion oone 204. The frst expandable tubular member 206 
further Includes an unexpended intermediate portion 206c, another pre-expanded end 

5 206d, and a sealing member 206e coupled to the exterior surteoe of the unexpended 
intermediate portion. In an exemptefy embodiment, the inside and outside diameters of 
the pre-expanded ends. 206a and 206d, cf the first expandable tubuter member 206 
are greater than the inside and outelde diameters of the unexpended intennediate 
portion 206a An end 208a of a shoe 208 is coupled to the pre^xpanded end 206a of 

10 ' the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the fM expandable tubular member 206 by a 
conventional threaded connection. Another end 210c <A the slotted tubular member 

IS 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded oonnedion. A pre-expanded end 214a of a second 
expandabte tubular member 214 that defines a passage 214b is cbupted to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intermediate portion 214c another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outeide diameters of 
the pre-expanded ends, 214a and 214d. of the second expandabte tubular merr^r 
214 are greater than the inside and outside diameters of the unexpended Intenmedtete 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second fexpandabte tubular member 214 by 
a conventional threaded conr^on. Another end 216c of tte slotted tubuter member 
216 is coupled to an end 21 8a of a slotted tubular merrd)^ 21 8 that defines a passage 
30 218b by a conventional threaded connec^cm. A pre^xpanded end 220a of a third 
expandabte tubuter m6mt>er 220 ttrat defines a pass^ 220b is coupled to the other 
end 218c of the slotted tubuter n^ber 218. The third expandabte tubuter member 
220 further includes an unexpended intermediate portion 220c another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 
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unexpended intermediate portion, in an exemplary embodinrient, the inside and outside 
diameters of the pre^xpanded ends. 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside and outside dianpieters of the unexpended 
intemnediate portion 220c. 

5 

An end 222a of a tubular rnember 222 Is threadably coupled to the end 30d of the th^ 
expandable tubidar member 220. 

In an exemplary embodiment, the Inside and outside diameters of the pre-expanded 
10 ends. 206a, 206d. 214a, 214d. 220a and 220d, of the expandable tubular members, 
206. 214, and 220, and the slotted tubular members 210. 212. 216, end 218, are 
substantially equal. In several exemplary embodiments, the sealing members, 206e. 
214e, and 220e. of the expandsOrie tubutar members, 206, 214, and 220, respectively, 
further Include anchoring elements for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210, 212, 216, and 218, are 
conventional siotled tubular members having, threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a structural support. In several 
alternative embodiments, the slotted tubular menA)ers, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or Introducing fluidic nnaterials 
20 such as, for example, dl, gas and^or water from or into a subterranean formation. 

In an exemplary embodiment, as illi^trated in Fig. 2a, the system 200 is initially 
positioned in a borehole 224 formed in a subterranean fomnation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehcrte 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodintent, 
the upper end of the ti^lar support member 202 may be supported in a conventional 
marmer i^ing, for example, a sHp joint, or equivalent device in order to permit upward 
movement of the tubular support ntember and tubular expansion cone 204 relative to 
one (x more of the exparKlable tubular members, 206, 214, and 220, and tubular 

30 members, 210, 212, 216, and 218. 

In an exemplary embodiment, as illustrated in Fig. 2b, a fluidic material 228 is then 
injected into the system 200, through the passages. 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respecUvely. 
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In an exemplary embodiment, as illustrated in Fig. 2c, the continued injection of tl>e 
fliMic material 228 through the passages, 202a and 204a, of the tubular support 
merht)er 202 and the tubular expansion cone 204, respectively, pressurizes the 

5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding. arKJ plastically deforming ttie expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intermediato non pre-expanded portion 208c of the expandable tubular member 208 is 
radially expanded and plastical^ defonned off of the tapered external surfeoe 204b of 

10 the tubular expansion cone 204* As a result^ the sealing member 206e engages the 
interior surfece of the wellbore casing 104. Consequently, the nadially expanded 
intenfnedlate portion 206c of the expandable tubular member 206 is thereby coupled to 
the weilbore caslrig 104. In an exemplary embodiment, ttie radially expanded 
Intemiediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the welibore casing 104.* 

In an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tubular 
member 206 has been plasticaliy deformed and radially expanded off of the tapered 
external surfece 204b of the tubular expansion cione 204, the tubular expansion oone Is 

20 pulled oiJt of the borehole 224 by applying an upward force to the tubular support 
member 202. As a rasult. the second and third expandable tubular members, 214 and 
220, are radiaOy expanded and plastically deformed off of the tapered external surface 
204b of the tubular expansion oone 204. In particuiar, the intemnediate non pre- 
BKpandBd portion 214c of the second expandable tubular member 214 Is radially 

25 expanded and plastically defomned off of the tapered exiemd surface 204b of the 
tubular expansion oone 204. As a result the sealing member 214e engages the 
interior surface of the welibore 224. Consequently, the radially expand^ intermediate 
portion 214c of the second expandable tubular member 214 is thmby coupled to the 
wtilbore 224. In an exemplary embodiment the radiaOy expanded intermediate portion 

30 214c of the second expandable tubular member 214 is ateo thereby anchored to the 
weilbore 104. Furthenm)re, the continued application of the upward force to the tubular 
nr)emt)er 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the continued application of the upward fc^ to the tubular member 202 



vkrill then radially expand and plastically deform the third expandable tubular merrri)er 
220 dIT or the tapmd external surface 204b of tiie tubular e)^nsion pone 204. In 
particular the intermediate non pre-^xpanded portion 220c of the third expandable 
tubular member 220 is radially expanded isind plastically defomried off of the tapered 

5 extomri surfece 204b of ttie tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surfeoe of the wellbore 224. Consequently, the 
radially expmded intermediate portion 220c of the third expandable tubidar member 
220 is thereby coupled to the weHbora 224. In an exemplary embodiment the radidly 
expanded intermediate portion 220c of the third expandable tubuter member 220 is 

10 also thereby anchored to the wellbore 224. As a result^ the water zone 226a and 
ftuldidy Isoteted from the tcwgeted dl sand zone 

After completing the radial expansion and plastic defcmnation of the third expandable 
tubular member 220, the tiAular support member 202 and the tubuter expansion cone. 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intermediate non pre-expanded 
portions, 206c, 214c and 220c, of the expandabte tubuter members. 206, 214, and 
220, rsspectively, are radially expanded and ptestically deformed by the upward 

20 dteptaoement of the tubular expansion cone 204. As a result, the sealing members, 
206e, 214e. and 220e, era dispteoed in the radtel direction into engagement with the 
weliborB 224 thereby coupling the shoe 208. the expandable tubular number 206. the 
slotted tubular members. 210 and 212. the expandable tubuter mmfiber 214. the slcrtled 
tubuter members. 216 and 218. and the expandable tubular rhember 220 to the 

25 wellbore. Furthenmre, as a result, the connections between the expandabte tubuter 
members. 206, 214, and 220, the shoe 208, and the slotted tubular members, ^10. 
212. 216, and 218, do not have to be expandabte connecttons thereby providing, 
signrficant cost savings. In addition, ttw inside diameters of the expandable tubuter 
numbers. 206. 214, and 220, and the slotted tubuter members, 210, 212, 216, and 

30 218. after the ra<fial expansion process, are substantially equal. In ttiis manner, 
additional conventional tools arKl other conventiohal equipment may be easily 
positioned within, and moved through, the expandable and slott^ tubular members. In 
several alternative embodiments, the conventional tools arnJ equipment include 
conventional valving and other conventional flow control devices for controlling the flow 
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of fluidic materials within and between the expandable tubular members. 206» 214. and 
220. and the slotted tubular members, 210. 212, 216, and 218. 

Furthermore, In the system 200. the slotted tubuldr members 210, 212. 216, and 218 

5 are interleaved among the expandable tubular members. 206, 214, and 220. As a 
result, because only the Intenfnediate non pre-expanded portions, 206c, 214c and 
220c of the e)vandable tubular members, 206. 214, and 220, respectively, are radially 
expanded and plastically deformed, the slotted tubular members. 210, 212, 216, and 
218 can be conventional slotted tubidar members thjereby sIgrMcantly reducing the 

10 ' cost md complexity of the system 10. Moreover, because only the intemiediate non 
pre-expanded porttons, 206c 214c, and 220c of the expandable tubular members. 
206. 214. and 220. respectively, are radially expanded and plastically deformed, the 
number and length of the interleaved slotted tubular members. 210. 212. 216, and 218 
can be much greater than the number and length of the expandable tubular nrtembers. 

15 In an exemplary embodiment, the total length of the irttermediate non pre-expanded 
portions, 206c 214c and 22dc of the expandable tubular members. 206, 214. arKj 
220, is approximately 200 feet, and the total length of the slotted tubular nnembers. 
210, 212. 216, and 218, \s approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically deforming a total length of only 
approximately 200 feet. 

Furthermore, the sealing members 206e, 214e, and 220e. of the expandabte tubular 
members, 206, 214, and 220, respectively, are used to couple the expandabte tubular 
25 members and the slotted tubular members, 210, 212, 216. and 218 to4he welttxKe 224. 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the wellbore 224 may be large enough to effectively eliminate the possibility of 
damage to the expandable tubular members ahd stotted tubular nr^nrtbers during the 
placement of the system 200 within the wellbore. 

30 

In an exemplary embodiment, the pre-expanded ends, 20ea. 206d. 214a. 214d, 220a. 
and 220d. of the expandable tubular nmrnbers, 208, 214. and 220, respectively, and 
the slotted tiibt^ members, 210. 2f2. 216, and 218. have outeide diameters and wall 
thicknesses cS 8.375 Inches and 0.350 inches, respectively; prior to the radial 
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expansion, the intenmediate non pre-expanded portions, 206c, 214c, and 220c, of the 
expandable tubular menibers, 206, 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 intermediate portions, 206c. 214c, and 220c, of the expandable tubular members, 206, 
214, and 220, are equal to 7.675 inches; and the wellbore 224 has an inside diameter 
of 8.755 Inches. 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214a, 214d, 220a, 
10 and 220d, of the expandable tubular members, 206, 214. and 220, rrapectively, and 
the slotted tubular members, 210. 212, 216, and 218, have outside diarrafters and waH 
thicknesses of 4.500 inches and 0.250 inches, respectively; prior to the raxM 
expansion, the intennediate non pre-expanded portions, 206c 214c; and 220c of the 
expandat>le tubular members, 206, 214, and 220, respectively, have outside diameters 
15 of 4.000 Inches; the slotted tiibular members, 210, 212, 216, and 218. have Inside 
diameters of 4.000 inches; after the redial expansion, the inside diameters of ttie 
intenmediate portions, 206c 214c and 220c of the expandable tubular members, 206, 
214, and 220, are equal to 4.000 inches; and the wellbore 224 has an inskie diameter 
of 4.892 inches. 

20 

In an exemi^ry embodiment, the system 200 is used to inject or extract fluidic 
nnaterials such as, for exanriple, oil, gas, and/or water into or from the subtenranean 
fbnmation 226b. 

25 Referring now to Fig. 3, an exemplary embodiment of an expandable tubular member 
300 will now be described. The tubular member 300 defines an interior region 300a 
and includes a first end 300b including a first threaded connection 300ba. a first 
tapmd portion 3i30c, an intermediate portion 300d, a second tapered portion 300e, 
and a second end 300f including a second ttireaded connection 300ra. The tubular 

30 member 300 furttier preferably includes an intennediate seaiirig member 300g that is 
coupled to the exterior surface of ttte intennediate portion 300d. 

In an exemplary embodiment, the tubular member 300 has a substantially annular 
cross section. The tubular nr^ember 300 may be febrteated from any numter of 
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conventional commercially available nr^terials such as, for example. Oilfield Country 
Tubular Goods (OCTQ), 13 chromium steel tubing/casing, or L83, J55, or P110 API 
casing. 

5 in an exemplary embodiment, the interior 300a of the tubular member 300 has a 
isubstantially circular cross section. Furthenmore, in an exemplary embodiment, the 
intericM* region 300a of the tubular member includes a first inside diameter Di, an 
intermediate inside diameter Dan. and a second inside diameter D2. In an exemplary 
embodiment, the first and second inside diameters, Di and D^. are substantially equal. 

10 In ah exemplary embodiment, the first and second insida diameters, Dt and D2, are 
greater than the intermediate inside diameter Dint. 

The fbrst end 300b of the tubular menriber 300 is coupled to the Irilenmediate porten 
3ip0d by the first tapered pbrtion 300c. and the second end 300f of the tubular member 

15 is coupled to the intermediate portion by the second tapered portion 300e. in an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than the outside diameter of the 
intermediate portion 30dd of the tubular member. The first and second ends, 300b and 
300f , of the tubular menr^r 300 include wall thicknesses, ti and tz, respectively, la an 

20 exemplary embodiment, the outside diameter of the intermediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intennediate portion 300d of the tubular 
member 300 includes a waH thldmess t|NT. 

25 in an exemplary embodimenjt, the wall thicknesses ti and ^ are substentialiy equal in 
order to provkte substantially eiqual burst strength for the first and second ends, 300a 
and 300f. the tutHilar member 300, In ari exemplary embodiment, the wall 
thicknesses, ti and t2» are both greater thari the wall thickness tm in order to bptinrttlly 
match the burst strength of the first arKi second ends, 300a and 300f, of the tubular 

30 member 300 with the intennediate portion 300d of the tubular member 300. 

In an exennplary emtxxliment, tlie first and second tapered portions, 300c and 300e, 
are inclined at an angle, a, relative to the longitudinal direction ranging from about 0 to 
30 degrees in order to optimally tediitete the radial expanskxi of the tubuter member 
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300. in an exemplary embodiment, the first and second tapered portions. 300c and 
300e, provide a smooth transition t)etween the first and second ends. 300a and 300f, 
and the intermediate portion 300d, of the tubular member 300 in order to rrtfnimize 
stress concentrations. 

5 

The intermediate sealing member 300g is coupled to the outer surface of the 
intermediate portion 300d of the tubular member 300. In an exemplary embodiment, 
the Intermediate sealing member 300g seals the interface between the intermediate 
portion 300d of the tubular member 300 and the interior surface of a wellbbre casing 

10* 305, or other preexisting structure, after the radial expansion and plastic deftmnation of 
the intermediate portion 300d of the tubular member 300. In an exemptery 
embodiment, the intennediate seaHng member 300g has a substantially annular crms 
section. In an exemplary embodiment the outeide diameter of the intemnediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends, 3D0a and 300f, of the tubular merrtber 300 in order to optimally protect the 
inteiTnediate sealing member 300g during placement pf the tubular member 300 within 
the weiibore casings 305. The intermediate sealing member 300g may be fabricated 
from any number of oonventidnal commerdally availabte materials such as, for 
exampte. thermoset or thermoplastic polymers. In an exemplary embodiment, the 

20 intemnediate sealing mmiber 300g is fabricated from thermoset polynners in order to 
optimally seal the radially expanded intennediate portion 300d of the tubular merrt>er 
300 with tiie weHbore casing 305. In eeveral alternative embodlmente, the sealing 
member 300g includes one or more rigid anchors for engaging the welbore casing 305 
to thereby anchor ttie radially expanded and plastically deformed intenmediate portion 

25 300d of the tubular member 300 to ttte weiibore casing. 

Refening to F^. 4, and 5a to 5d. in an exemplary; embodiment, the tubular member 
300 is formed by a [xrocess 400 tiiat includes the steps of: (1) upsetting both ends of a 
tubular nwnber in step 405; (2) expanding botti upset ends of the tubular member in 
30 st^ 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) forming ttireaded connections in botti expanded upset eruls of tt)e tubular 
nri^nbsr in step 420; and (5) putting a sealing material on the outside diameter of the 
nor>-exparKted intermediate portion of the tubular nr)emt>er in step 425. 
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As illustrated in FIG. 5a, in step 405, both ends, 500a and 500b, oT a tubular mennber 
500 are upset using oonventidnal upsetting methods. The upset ends; 500a and 500b, 
of the tubular member 500 include the wall thicknesses tt and t2. The Intermediate 
portion 500c of the tubular hfiember 500 includes the wall thidcness tinr and the interior 

5 diameter Dinr. In an exemplary embodiment, the wall thidcnesses ti and t2 are 
substantialiy equal in order to provide tnirst strength that is substantially equal along 
the entire length of the tubular member 500. In an exemplary embodiment, the wall 
tMdcnesses ti and ta are both grsater than tlie wall thidcness tiNT in order to provide 
burst strength that Is substanttaBy equal diong the entire length of the tubular member 

10 500, and also to optimally tecHltate the fbmnation of threaded connections In the first 
and second ends, 500a and 500b* 

As illustrated in Fig. 5b, in stops 410 and 415, both ends, 500a and 5Q0b, of the tubular 
member 500 are radially expmded using conventional radlat expansion methods, and 

15 then both eiids, 500a aid 500b, of ttw tubulfiu- member are stress relieved. The 
radially expanded ends, 500a and 500b, of the tubular member 500 include the interior 
diameters Di and D2. In an exemplary errtxxliment, the interior diameters Di and D2 
are substantialiy equal in order to provide a burst strength that is substentiaily equal. In 
an exemplary embodlrnent. the ratio of the interior diameters Di and D2 to the intertor 

20 diameter Dikt ranges from about 100% to 120% in order to fadlitate the subsequent 
radial expansion of the tubular membelr 500. 

In a preferred embodiment, the relationship between the wall thldcnesses ti, ti, and t^r 
of the tubular member 500; the inside diameters Di, D2 and Dan of the tubular niember 
25 500; the inside dlarmter Dw^ibort of the wellbore casing, or other structure, that the 
tubular member 500 win be inserted into; and the outside diameter Doom of the 
expansion cone that wilt be used to radially expand the tubular member 500 within the 
wellbore casing is given by the foliowing expression: 

h 

30 

where ti s t2; and 
Di = D2, 

By satisfying the relationship given in equation (1), the expansion forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may be 
used to calcuiate ttte optimal geometry for the tubular member 500 for sub^uent 
racflal expansion and piasHc deformation of the tubidar member 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support 

As iHustrated in 1^. 5c. In step 420, converitiortai threaded connections. SOOd and 
SOOe, are formed in both expanded ends. 500a arid SOOb. of the tubular member 500. 
in an exemplary embodiment, the threaded connections. SOOd and 500e, are provided 
10 using conventional processes for forming pin and. box type threaded oonnacHons 
available from Atlas-Bradford. 

As yiustraled in Fig. 5d, in step 425, a seeling member SOOf is then applied onb the 
outside diameter of the non-expanded interrnsdiate portion 500c of the tubular member 

15 500. The sealing memt)er SOOf may be applied to the outside diameter Gf^the non- 
expanded intemradiate portion 500c of the tubular member 500 using any number of 
conventional oommerdaily available methods. In a prefenied embodiment, the sealing 
member SOOf is applied to the outside diameter of the intenfnediate portion 500c of the 
tubular member 500 u^ng oommoiciaiiy available chemical and temperature resistant 

20 adhe^ bonding. 

in an exemftory embodiment, the expandable tubular members, 206, 214, and 220. of 
the system 200 am substantially identical to. and/or inoorporato one or rnore of the 
teachings of. the tubular members 300 and 500. 

25' 

Referring to Fig. 6. an exemplary embodiment of tubular expansion cone 600 fbr 
radiaily expanding the tubular members 206, 214. 220. 300 and 500 wffl now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
60S, a rear end 610, and a radial expansion secGon 615. 

30 

in an exemplary embodiment, the iMial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first cmical outer 
surface 620 includes an angle of attack Oi and the second conical outer surfoce 625 
includes an angle of attack 02. In an exemplary embodiment, the angle of attack Oi is 
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greater than the angle of attack 02. In this manner, the first conical outer surface 620 
optimaBy radially expands the intenrmdiate portions, 206c, 214c 220c, 300d, and SOOc, 
d the tubular memt>ers, 206, 214, 220, 300, and 500, and the second conical outer 
surhice 525 optimally radially expands ttie pre-expanded first and second ends, 206a 

5 and 206d. 214a and 214d, 220a and 220d, 300b and 300f, and 500a and 500b, of the 
tubular members, 214, 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes, an angle of attack Oi ranging from about 8 to 20 
degrees, and the second conical outer s\xriace 625 includes an ahgle of attack 02 
ranging from about 4 to 15 degrees In order to optimally radially expand and plastteally 

10 • defonm the tubular members, 206, 214, 220, 300 and 500. More generally, the 
expanskxi cone 600 may include 3 or more adjacent conical outer surfeces ha^ng 
angles of attack that decrease from the front end 605 of the expanston cone 600 to the 
rear end 61 0 of the expansion cone 600. 

15 Refenbtg to Rg. 7, another exemplary embodiment of a tubular expanston cone 700 
defines a passage 700a and Includes a front end 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodiment, the radial expansion sectton 715 
includes an outer surface having a substantially parabolic outer profile thereby 
providing a parabotoid shape. In this manner, the outer surface of the radial expanston 

20 sectton 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expanston cone 700 to a minimum at the rear end 710 of the 
expanston cone. The parabolto outer profile of the outer surface of the radial 
expanston sectton 715 way be fomned using a plurality of adjacent discrete conical^ 
sections and/or using a continuous curved surface. In this manner, tt^ region of the 

25 outer surface of the radial expansion sectton 715 adjacent to the front end 70S of the 
expansion cone 700 may opfimally radially expand the intemoedlate portions. 206c 
214c, 220c, 300d, and SOOc, of the tubuiar members, 206, 214, 220, 300, and 500, 
white the region of the outer surface of the radial expanston section 715 adjacent to the 
rear end 710 of the expansion ccme 700 may optimally radially expand the pre* 

30 expanded first and second ends, 206a and 206d, 214a and 214d, 220a and 220d. 300b 
and 3(M>f, and 500a and 500b, of the tubular members. 206. 214, 220. 300 and 500. In 
an exemplary embodiment, the parabolic profite of the outer surface of the radial 
expanston section 715 is selected to provtoe an angle of attadc that ranges from, about 
8 to 20 degrees in the vicinity of the front end 705 of the expanston oontf 700 and an 
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angle of attack in the vicinity of the rear enid 710 of the expansion cone 700 from about 
4 to IS degrees. 

in an exemplary embodiment, the tubular expansion cone 204 of the system 200 is 
5 substeintially identical to the expansion cones 600 or 700. and/or incorporates one or 
more of the teachings of the expansion cones 600 and/o- 700. 

In several alternative embodiments, the teachings df the apparatus 130. the system 
200. the expandable tubular mentber 300. the method 400, and/or the expandable 
10 tubular member SOO are at least parUally combined. 

Referring to Fig. 8, in an aiterraUve mnbodbnsnt. conventional temperature, pressure, 
and flow sensors. 802. 804. and 806, respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802. 804. and 806. respectively, in turri aie c^wraUy oou|4ed to a controller 
810 that receh/es and processes the output signals generated by tlie temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational ^flden^ of the apparatus 130. In several exemplary 
embodiments, the control algorithms utiDzed liy the controOer 810 for controlling the 

20 operation of the flow control valves 160 as a tunction of the operating temperature, 
pressure, and flow rates wvHhni the perforated tidMiiar members 145 are conventional. 

Referring to Fig. 9. in an alternative embodiment, a solid tubular nterrdMr 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically deforming the solid tubular member into eng^ement writh the perforated 
tubular member in a conventional manner and/or using one or more of the radial 
expansion methods disdosed in one w mors of the following: (1) U.S. patent 
application serial no. 09/454.139, attorney dodtet no. 25791.03.02. filed on 12/3/1999. 
(2) U.S. patent appiicatton serial no. 09/510,913, attorney dod(et no. 25791.7.02, filed 

30 on 2/23/2000. (3) U.S. patent application serial no. 09/502,350, attorney dodtet no. 
25791.8.02, filed on 2/10/2000, (4) U.S. patent appBcation serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent applicatkm serial 
no. 09/523.460, attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent 
applicatkMi serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/S11,94l '. attorney docicet no. 25791.16.02, filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02, filed on 6/7/2000. (9) U.S. patent application serial no. 09/559.122. 
attorney docket no. 25791.23.02, filed on 4/26/2000. (10) PCt patent applkaSon serial 

5 no. PCTAJSOO/16635. attorney docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 
provistonal patent applteaUon serial no. 60/162,671. attorney docket no. 25791.27. fled 
on 11/1/1999, (12) U.S. provistonal patent appllcatton serial no. 60/154,047. attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provistonal patent applteatton serial 
no. 60/159.082.. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 

10 provistonal patent appHcation serial no. 60/159.039, attorney docket na 25791 .36, fited 
on IOi/12/1999, (15) U.S. provisional patent appllcatton serial no. 60/159.033, attorney 
docket no. 25791.37, fBed on 10/12/1999, (16) U.S. provisional patent applicatton swiai 
no. 60/212,359. attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent appHcaton serial no. 60/165.228. attorney docket no. 25791.39. fited on 

IS 11/12/1999. (18) U.S. provistonal patbnt applteatton serial no. 60/221.443. attorney 
docket no. 25791.45. fHed on 7/28/2000. (19) U.S. provisional patent appOcaHon serial 
no. 60/221.645. attorney docket nq. 25791.46. filed on 7/28/2000. (20) U.S. provlstonai 
patent applicatton serial rw. 60/233.638» attorney docket no. 25791.47, fited on 
9/18/2000. (21) U.S. provistonal patent appllcatton serial no.; 60/237,334, attorney 

20 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provistonal patent appHcalion serial 
no. 60/270.007. attorney docket no. :^791.50. fited on 2/20/2001; (23) U.S. provistonal 
patent appllcatton serial no. 60/262.434, attorney docket no. 25791.51, fited on 
1/17/2001: (24) U.S, provlstonai patent applteatton serial no. 60/259.486. attorney 
docket no. 25791.52, fited on 1/3/2001; (25) U.S. provtetonal patent applteatton serial 

25 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provtetonal 
patent appllcatton serial no. 60/313,453, attorney docket no; 25791.59. fited on 
8/20/2001; (27) U.S. provistonal patent applteatton serial no. 60/317.985, attorney 
docket no. 25791.67. fited on 9/6/2001; (28) U.S. pro^stonal patent appHcation serial 
no. 60.318,386, attorney docket no. 25791.67.02, fited on 9/10/2001; and (29) U.S. 

30 utility patent appficatton serial no. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001. the disclosures of wttich are incorporated herein by reference. In this 
manner, the solid tut>uter memtier 905 fluMtely seals the radial passages formed In the 
perforated tubuter memt>er 145 thereby preventing ttie passage of fluidte materials 
and/or formatton materiate through the perforated tutnilar .memtier. 
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Referring to Fig. 10, in an alternative emt>odlment, the radial openings in one of the 
perforated tutHJiar members 145 are sealed t)y injecting a hanjenable fluMic sealing 
material 1005 into the radial openings in the one perforated tubular member by 

5 positioning a ctosederKled pipe 1010 having one pr more radial openh^^ 

the one perforated tubular member 145. Conventionai sealing members 1015 artd 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is then 
injected into the radial openir^ in the one perforated tubular mismber 145. The 

10 seaHng meml)ers 140 prevent the passage of the hardenabte fluidic sealing m^erial 
out of the annulus between the one p«forated tubular member 145 ahd the fbnmation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed firom the 
apparatus 130, and the hardenabte fluidic sealing material is allowed to cure. A 
conventtonal drill string may then be used to remove any excess cured sealing material. 

15 from the interior surface of the one perforated tubular member 145. In an e)»mplary 
ernbodiment, the hardenabte fluidic sealing material Is a curabte epoxy resin. 

In an alternative embodiment, as illustrated in Fig. 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 deformed into contact with the surrounding fipmiation 125 thereby compressing the 
surrounding fonmation. In this manner, the sunoundlng fomrvation 125 is mainteined in 
a stete of compression thereby stebillzing the sunoundlng fonmation, reducing the flow 
of loose particles from the sunoundlng fomiation into the radial openings of the 
perforated tubular membm* 145, and enhancing the recovery of hydrocart)ons from the 

25 surrounding formaUon. 

In an alternative embodiment, a seismic source 1105 is positioned on a surface, 
location to thereby Impart seismic energy into the formation 125. In ttiis manner, 
particles lodged In the radial openings In tfie perforate tubular member 145 rray be 
30 dislodged from ttte radial openings thereby enhancing ttie subsequent recovery of 
hydrocartxHis from the formation 125. 

In an alternative embodiment, after tiie perforated tubular member 145 has been 
radially expanded and ptesticaily formed into contact wKh the surrounding fonmation 
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125, thereby coupling the perforated tubular memt>er 145 to the surrounding fonfnation, 
an Impulsive load is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular member 145 by applying the toad to the end of the 
apparatus 130. The impulsive load is then tran^enred to the surrounding fomiation 125 
5 thereby compacting and/or slunlfying the siffroundlng fonmation. As a result, the 
recovery of hydrocartxKis from the formation 125 is enhanced. 

In an altenfiatlve embodiment, as illustrated in Rg. 12, a wellbore casing 1205 havlr^g 
one or more perforations 1210 is positioned within the wellbore 105 that traverses the 

10 * formation 125. When the apparatus 130 is positioned within the wellbore 105, one or 
nK3re of the perforated tubular numbers 145 of the apparatus 130 are radially 
expanded and plastically deformed into contact with, the welibore casing 1205 thereby 
compressing the surrounding fomnatlon 125. lathis manner, the surrounding fomiation 
125 is n(]»lntained in a state of compression thereby stabilizing the surrounding 

15 fonnation, reducing the flow of loose particles from the sunroundihg formation into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocarbons finom the surrounding fbnrmtion. 

In an alternative embodimmt, a seisrfiic source 1215 is positioned on a surface 
20 location to thereby impart selsnric energy into the formation 125. In ttiis manner, 
particles lodged In the radial openings In the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocart>ons from the fonmation 125. 

25 In an ahemative embodimerit, after ttre perforated tubular member 145 has been 
radially expanded arid plastically fcnmed into contact with the wellbore casing 1205, 
thereby coupling the perforated tubular member 145 to the surroundirtg fomiation, an 
impulsive load is applied to the perforatsd tubular member. The impulsivB load may be 
an)lied to the perfiarated tubular mentf^er 145 appl^ the load to the end of the 

30 fi«)paratus 130. The impulsive load is thm transferred to the sunounding fonmation 125 
thereby compacting and/or slurrifying the sunounding formation. As a result, the 
recovery of hydrocartions from the fomiatton 125 is enhanced. 
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traversing the first subterranean zone; positioning one or more perforated tubulars 145 each including 
one or more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; radially expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore; fluidicly coupling the perforated tubulars and the primary solid tubulars; preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone within the wellbore 
exterrui) to the primary solid tutHilars and perforated tubulars; sealing off an annular region within at least 
one of the perforated tubulars; and injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

Also disclosed method and systems rf .extracting materials from a sutiterranean zone. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Rsference To Rotatod Api»lieatloiis 

This application is a continudtion-irvisart of U.S. patent application serial number 
5 09/969,922, attorney docket nun^r 25791.69. filed on 10/3/2001, tttat was a 
oohtinuation-ln-part of U.S. patent application serial number 09/440,338, attorney 
docket number 25791.9.02. filed on 11/15/1999, that issued as U.S. Patent No. 
6,328,113, that claimed, the benefit of the filing date of U.S. provisional patent 
appilcatton serial number 60/108.558, attorney docket number ;K791.9, filed on 
10 11/16/1998. the disckKures of . which are inoon)orated herein by refererioe. 

The present appHcatkin is related to the folk>wing: (1) U.S. patent application serial no. 
09/454.139, attorney docket no. 25791.03.02, filed on 12/3/1999. (2) U.S. patent 
api^icaOon serial no^ 09/510.913, attorney docket no. 25791.7.02. filed on 2/23/2000. 

15 (3) U.S. patent appllcatibn seridi no. 09^2.350, attorney docket no. 25791,8.02. filed 
on 2/10/2000. (4) U.S. patent appiicatkxi serial no. 09/440,338. attorney docket no. 
25791.9.02. filed on 11/15/1999, (5) U.S. patent application serial no. 09/523,460. 
attorney docket no. 25791. 1T.02. filed on 3/10/2000, (6) U.S. patent applicatkm serial 
no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, (7) iJ.S. patent 

20 appilcatton serial no. 09/511,941, attorney docket no. 25791.16.02. filed on 2/24/2000, 
(8) U.S. patent appltoation serial.no. 09/588.946. attorney docket no. 25791.17.02. filed 
on 6/7/2000. (9) U.S. patent application serial no. 09/559.122, attorney docket no. 
25791.23.02. filed on 4/26/2000. (10) PCT patent application serial no. 
PCTAJSOO/18635, attorney docket no. 25791.25.02. filed on 7/9/2000, (11) U.S. 

25 provisional patent applicatk)n serial no. 60/1 62,671 . attorney dodcet no. 25791 .27. filed 
on 11/1/1999. (12) U.S. provisional patent appycation serial no. 60/154,047, attwnay 
docket no. 25791.29. filed on 9/16/1999, (13) U.S. provisional patent apptteatton serial 
no. 60/159.082. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 
provisional patent appilcatton serial no. 60/1 59,039. attorney docket no. 25791 .36. filed 

30 on 10/12/1999. (15) U.S. provistonai patent application serial no. 60/159.033. attorney 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. provisional patent appilcatton serial 
no. 60/212.359. attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provistonai 
patent appilcatton serial no. 60/165.228. attorney docket no. 25791.39. filed on 
11/12/1999. (18) U.S. provisional patent applicatton serial no. 60/221,443. attorney 
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docket no. 25791.45, filed on 7/28^000. (19) U S. provisional patent application serial 
no. 60/221 ,645. attorney docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provisional patent appUcatton serial no. 60/237.334, attorney 

5 docket no. 2579148, filed on 10/2/2000, (22) U.S. provisk>nal patent applicatton serial 
no. 60/270.007. attorney docket no. 25791 .50. filed on 2/20/2001 ; (23) U.S. provistonal 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent applicatton serial no. 60/259,486. attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provistonal patent appllcatk)n serial 

10 no. 60/303.740. attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313.453. attoniey docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent application serial no. 60^17.985. attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provistonal patent application serial 
no. 60/3318.386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

15 utility patent application serial no. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001 . ttm disck>sure8 of whteh are incorporated herein by reference. 

Background of the Invention 

This invention relates generally to oil and gas exploration, and in particular to isolating 
20 certain subterranean zones to feiciiitate oil and gas exploration. 

During oil exploration, a weilbore typically traverses a number of zones wittiin a 
subterranean fmnation. Some of ttiese subterranean zones will produce oil and gas, 
while others will not. Furttier, it is often necessary to isolate subtonranean zones fiwn 
25 one another in order to fadtttate ttie expkraSon for and production of ofl and gas. 
Existir^ mettiods for isolating subtenanean productim zones in order to fadlitete the 
exptoration for and production of oH and gas are complex and expensive. 

The present Invention Is directed to overcoming one or more of the limitations of the 
30 existing processes for isolating subterranean zones during oil and gas exploration. 

Summary of the Invention 

According to one ^pect erf ttie present invention, an apparatus is provided that 
indudes a zonal isolation assembly mduding: one or more solid tubular members, each 
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solid tubular member including one or more external seals, one or more perforated 
tubular mernbers coupled to the solid tubular members, one or more flow control valves 
operaWy coupled to the perforated tubular members for controlling ttie flow of fiuidic 
materials through the perforated tubular members, one or more temperature sensors 

5 operabiy coupled to one or more of the perforated tubular members for monitoring the 
operating temperature virtthin the perforated tubular members, one or more pressiffe 
sensors operabiy coupled to one of more of the perforated tubular membm for 
monitoring the operating pressure within the perforated tubular nf)ember5, and one or 
mors flow sensors operabiy coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operabiy coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At feast one (rf the solid tubular memben^ and the perforated 

15 tubular members are fomned by a radial expansion process performed within the 
wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subten^nean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubuiars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the secorKl subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
vM)k\ the wellbore. fluididy coupling the perforated tubutars and the solid tubulars, 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean rone within the wellbore extemal to the solid tubulars and perforated 
tubulars, monitoring the operating ternperatures. pressures, and flow rates within one 
or more of the perforated tubulars, and controlling the flow of fluidic materials, through 
the perforated tubulars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. . 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore. at least a portion of the wellbore 
including a casing. Is provided that includes petitioning one or more solid tubulars 
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vAVhln the wellbore, positionihg one or more perforated tubulars within the wellt)ore. the 
perforated tubulars traversing the prodix^ng subterranean zone, radially expanding at 
least one <rf the solid tidt)ulars and the perforated tubulars within the wellbore, fluidlciy 
coupling the solid tubulars with the casing^ fluididy coupling the perforated tubulars 
5 with the soKd tubulars, fiuididy tsdating the producing subtenanean zone from at least 
one other subtenranean ;a>ne within the wellbore. fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and controlling the flow of fluidic materials through the perforated tubulans as a funcHon 
10 of the monitored operating temperatures, pressures, and flow rates. 

According to ancMher aspect of the present invention, a system for isolating a first 
subtenanean zone from a second subtenranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the sdM 

15 tubulars traversing the first subterranean. zone, meahs for positioning one or rriora 
perforated tubulars within the wellbore^, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, rneans for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterrmean zone to the second subterranean zone within the vralibore 

soKd tubulars and perforated tubulars, means for nrKMiitoring the opefrating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and means for contrdling the flow of fluidic materials through the perforated tubulars as 
a function of the monitored operating temperaturas, pressures, and flow rates. 

25 

According to another asped of the present invention, a system for extracting materials 
from a producing subtenanean zme in a welibone, at least a portion of the wellbore 
indudrng a casing, is provided that bfKdudes means for posKionirvg one or more solid 
tubulars within the welibore, means for positioning one or more perforated tubulars 
30 within the welbore, the perforated tubulars traversing the produdng subterranean 
zone, means for radiaily exparxfing at least one of the solid tubulars and the perforated 
tubulars within the weilbore. means for fluididy coupling the solid tubulars with the 
casing, means for fluMidy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the produdng subtenranean zone from at least one other 
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subterranean zone within the welltxm, means for flutdidy coupling at least one of the 
perforated tulHilars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of fluidic materials through the perforated 
5 tubulars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a nnal isolation assembly including: one or more solid tubular members, each 

10 soBd tubular member including one or. more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the inferior surfoces of one or more of 
the peribrated tubular members for sealing at least some of the radial passages of the 
perforated tubular rnemt)ers, and a shoe coupled to the zonal isolation assernbly. At 

15 least one of the solid tubular members and the perforated tubular members are fonned 
by a radial expansion process perforrned within the wellbore, and the solid hibular 
Irors are formed by A radial expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes posittorting one or nrK)re.80lid tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the wellbcm, fluididy coupling the perforated 
tubulars and the primary solid tubulars. preventing the passage of fluids from the first 
* subterranean zone to the second subterranean zone within the wellbore external to the 
primary solM tubulars and perforated tubulars. positioning one or more solid tubular 
liners within the interior of one or more of the perforated tubulars, and radially 
30 exparKling and ptasticatly defomning the solid tubular liners within the interior of one or 
more of ttte perforate tutxilars to flutdidy seal at least some of the radial passages of 
the perforated tiAulars. 
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Aooording to another aspect of the present invehtion. a method of extracKng materials 
from a produdng subterranean zone In a wellbore, at least a portion of the wellbcHe 
induding a casing, is provided that includes positioning one or more solid tubulars 
within the welltxra, positioning one of more perforated tubulars each Including one or 
5 more rmliai passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluldicly coupling the solid tubulars wKh the 
casing, fluldicly coupling the perforated tubutars with the solid tubulars, fluldicly 
teolating the producing subtenanean zone from at least one other subterranean zone 
10 within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
producing subtenanean zone, positioning one or more solid tubular liners within the 
intartor of one or more of the perforated tubulars, and radially expanding and plastically 
defomning the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars. 

15 

Aooonfing to another aspect of the present invention, a system for isolate a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes means lor positioning one or more solid tubulars within the wellbors, the soKd 
tubulars traversing the first subterranean zone, means for positioning one or mors 

20 perforated tubulars eadiindudir^ one or rnore radial passages within them 

perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perfected tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subtenanean zone to the second 

25 sid)tBnanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, rrteans for positioning one or more solid tutfular liners within the 
interior of one or more of the perforated tubulars, and means for radially expandlhg and 
plastically defomiing the soKd tubular liners within the interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial pass^es of the 

30 perforated tutujiars. 

According to another aspect of the present invention, a system for extracBng materials 
from a produdng subtenanean zone In a wellbore, at least a portion df the wellbore 
indudhg a casing, is provided that indudes means for positioning one or more soTid 
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tubulars within the wellt)ore. means for positioning one or more perforated tubulars 
each including one or more radial passages within the weilbore» the perforated tubulars 
traversing the produdng subterranean zone, means for radiaily expanding at least one 
of the solid tubulars and the perforated tubulars within the weilbore, means for fluididy 
5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy toolating the produdng subterranean 
zone from at least one other subtenraneari zone within the wellbore, means for fluididy 
cbupUng at least one of the perforated tubulars with the produdng subterranean zone» 
means for positioning one or more solid tubular liners witMn the interfor of one or more 
10 of the perforated tubulars, and means for radially expanding and piasticalty defonning 
the solid tubular liners within the interior of one or mors cf the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

Apoording to another aspiect of the present invention, an apparatus is provided that 
i 5 indudes a zonal isolatibn assembly Induding: one or more solid tubular members, each 
solid tubular member induding one or more extemal seals, one or more perforated 
tubular members each induding radial passages coupled to the solid tobular members, 
and a sealing materia coupled to at least some of the perforated tobular members for 
sealing at least some of the radial passages of the perforate tobular members, and a 
20 shoe coupled to the zonal isolation asserhbly. 

According to another aspect of the present invention, a method of isolating a first 
subtenranean zone from a second subterranean zone in a weHbore is provided that 
indudes positioning one or more solid tobulars within the weilbore, the solid tobulars 

25 traversing the first subterranean zone, po^oning one or more perforated tobulars 
each induding one or more radial passages witNn the welibore. the perforated tobulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tobulars within the welboro, fluididy coupling ttm perforated 
tubulars arul the primary sofid tobidars, preventing the passage of fluids from the first 

30 subterranean zone to the second subterranean zona within the welibore extemal to the 
prinf)ary solid tobulars and perforated tubulars, sealing ofl an annular region within at 
least one of the perforated tobulars, and injecting a harder^e fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tobulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing siMenBnean zone in a welltxHe. at least a portion of the weilbore 
including a casing, is provided that includes positioning one or more solid tubulars 
5 within the wellbore, positioning one or more perforated tubulars each including one or 
more radial passages within the weNbore. the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weUbore. fluidicly coupling the solid tubulars with the 
casing, flukfldy coupling the perforated tubulars with the solid tubulars, fluidicly 

10 Isolating the producing subterranean zone from at least one other subtenranean zone 
witNn the wellbore, fluididy coupling at least one of the perforated tubulars with ttie 
producing subten^nean zone, sealing off an annular region wiihin at teast one of the 
perforated tubulars, and Injecting a hardenaUe fluidic sealing mateda! into the sealed 
annular regions of the perforated tubulars to seal off af least some of the radial 

15 passages of the perforated tubulars. 

According to another aspect of the prssent invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes means for positioning one or mora solid tubulars within the wellbore, the solid 

20 tubulars traversing tlie first subterranean zone, means for. positioning one or inore 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
nrwans for fluidicly coupling the perforated tubulars and the solid tubulars, means for 

25 preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbcHe external to the primary solid tubulars and 
perforated tubulars, means for sealing off an annuter region within at least one of the 
perforated tubulars, and means for Irijecting a hanjenable fluidic seafing material into 
the seated annuter regions of the perforated tubulars to seal off at teast some of the 

30 radial passages of the perforated tubulars. 

According to another aspect of the present inventicm. a system for extracting materials 
from a producing subtenianean zone in a wellbora, at least a portton of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 
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tubulars within the wellbore» means for positioning me or more perforated tubulars 
each including one or more radial passages within the wellbore, the perfoiated tubulars 
traversing the producing subtenanean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subtenranean 
zone from at least one other siiribterranean zone within the wiellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subteiranean zone, 
means for sealing off an annular region within at lea^t one of the perforated tubulars, 

10 and means for injecting a hardenabie fiuidtc sealing material into the sealed annular 
regions of the perforated tubulars to seat off at least some €f the radial passages of the 
perfbratad tubulars. 

According to another aspect of the present Inveintlon, an apparatus is provided that 
15 includes a zonal isolation assembly positioned within a wellbore that traverses a 
subterrartean formation induding: one or more solid tubular members, each solid 
tubular member hduding one or more external seials, one or were perforated tubular 
members coupled to the soBd tubular members* and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular members are fbnrried by a radal expandon process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate oontad with the subtenranean fbnnatiori. 

According to another asped of the present Invention, a nnethod of isolating a first 
25 subtenranean zone from a second subterranean zone in a wellbore is provided that 
inchides positionlr^ one or mors solid tubulars within the wellbore, the solid tubulars 
traverslrig the first subterranean zone, positioning one or nrxra perforated tubulars 
within ttie wetlbors each inchidtng one or warn radial passages, the perforated tubulars 
traversing ttie second subtenanean zone, radially expanding at least one of the primary 
30 solid tubulars and perforated tubulars v^in the wellbore. radially expandlrig at least 
one of the perforated tubulars into intimate contad with the second subterranean zone, 
fluididy coupTmg the perforated tubulars and the soDd tubulars, and preventing the 
passage of fluids frcxn tiie first subterranean zone to the second subtenanean zone 
witiiin ttw wellbore external to ttie sdid tubulars and perforated tubuiars^ 
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Acoofding to another aspect of the present invention, a method of extracting nraterlals 
from a producing subterranean zona in a weilt>ore, at least a portion of the wejlbore 
including a casing, is provided that includes positioning one or more solid tubulars 

5 within the welltxm, positioning one or more perforated tubulars within the wellbore 
each including one or more radiai passages^ the perforated tubulars traversing the 
producing subtenranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact witti the producing subtenranean zone, fluididy 

10 coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the sdid tubulars, fhJididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, and fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

15 According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone in a wellbore is provided tliat 
includes means for positioning one or more solid tubulars wittiln the wellbore, the solid 
tubulars traversing the first subterranean zone, means for po^oning one or nwe 
perforated tubulars witHn the wellbore each induding one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radtelly 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contad with the second subterranean zone, means for fluididy coupling the perforated 
tubulars and the sdid tubulars, and means for preventing the passage of fluids from the 

25 first siA>tenanean zone to the second subterranean zone within the wellbore external to 
the soGd tubulars and perfmtted tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
30 Induding a casing, is provided that indudes means for positioning one or more solid 
tubulars within the welibore, means for positioning one or more perforated tubulars 
within the weHbore each including one or more radial openings, the perforated tubuiars 
traversing the producing subterrartean zone, rneans for radially expanding at least one 
of the sdid tubulars and the perforated tubulars within the wellbore, means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone* means for fjuididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the soRd tubulars, 
means for fluidlcly isolating the producing subtenanean zone from at least one other 
5 subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the producing subtenanean zone. 

Aobording to another aspect of the pn»sent invention, an apparatus is provided that 
indudes a zonal Isolation assembly positioned within a wellbore that traverses a 

10 subterranean formation and Indudes a perforated wellbore casing, Including: one or 
mofe sdid tubular members, each solid tubular membier induding one or more extemal 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perfbrated tubular members are fonned by a radial expansion 

15 process performed within the wellbore, and at least one of the perfbrated tubular 
members are radially expanded Into intimate oontad with the perforated wellbore 
casing. 

According to anc4her aspect of the present inverition, a method of isbtating a first 
20 subterranean zone from a second subterranean zone in a weDbore that includes a 
perforated casing that traverses the second subtenanean zone, is provided that 
indudes positioning one or more solid tubulars within ttie wellbore, the sdid tubulars 
traversing the ifirst subtenanean zone, positioning one or more perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubulars 
25 travers^g the second subterranean zone, radially expanding at least one of the primary 
sdid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars Into intimate contact with the perforate casing, fluididy 
couplir^ the pirated tubulars and the sdid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 wellbore extemal to the sdid tubulars and perfbrated tubulars. 

Acccxtling to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone in a Wellbore, at least a portion of the wellbore 
induding a casing and a perflated casing that traverses, the produdng subterranean 
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zone* is provided that includes positioning one or more solid tubuiars within the 
' wellbore, positioriing one or more perforated tubuiars within the weilbore each induding 
one or more radial passages, the perforated tubuiars triaversing the producing 
subterranean zone, radially expanding at least one of the sdid tubuiars and the 

5 perforated tubuiars wittiln the weilbore, radially es^riding at least one of the perforated 
tubuiars into intimate contact with the perforated casing, fluididy coupling the solid 
tubuiars with the casing, fluididy coupling the perforated tubuiars with the solid 
tubuiars, fluididy isolating the produdng subterranean zone from at least one other 
subtenanean zone witNn the weilbore, and fluididy coupling at least one of the 

10 perforated tubuiars with the produdng subterranean zone. 

According to another aspect of the present invention, a system for isolating a first 
subtenranean zone imm a second subterranean zone in a weilbors that Indudes a 
perforated casing that tiaverses the second subterranean zone, is provided that 

15 indudes means for positioning one or mare solid tubuiars within the weilbore, the solid 
tubuiars traversing the flrst subterranean zone, means for positioning one or more 
perforated tubuiars within the weilbore each indiidirig one or more radial passages, the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the weilbore, 

20 means for radially expanding at least one of the perforated tubuiars into* intimate 
contact with the perforated casirig, means for fluididy coupling the perforated tubuiars 
and the solid tubuiars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subtenranean zone witMn the weilbore extemal to the 
solid tubuiars and perforated tubuiars. 

25 

According to another aspect of the present invention, a system for extracting materials 
* frcxn a produdng subterranean zone in a weilbore, at least a portton of the welibore 
induding a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes nneans for positioning one or more sdid tubuiars within the 
30 weilbore, nr>eans for positioning one or more perforated tubuiars within the weilbore 
each IndiKling one or more radial openings, the perforated tubuiars traversing the 
produdng subterranean zone, means for radially expanding at least one of the soDd 
tubuters arul the perforated tubuiars within the wellbcm, means for radially expanding 
at least one of the perforated tubuiars into Intimate conted with the perforated casing, 
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means for fluididy coupling the solid tubulars with the casing, means for fluididy 
coupling the perforated tubulars with the solid tutxiiars, means for fluididy isolating the 
produdng subtenranean zone from at least one other sutyterranean zone within the 
wein>ore. and means for fluididy coupling at least one of the perforated tut>ulars with 
5 the produdng subtenranean zone. 

Aooording to another asped of the present invention, an apparatus is provided that 
Indudes a zorial isolation assemtriy Induding: one or more solid tubular members, each 
solid tubular member including t>ne or more external seals, one or more perforated 

10 tubular members each induding racfial passages coupled to the solid tubular members, 
and one or more perforated tubular jiners eadi induding one or more radial passages 
coupled to the Intertor surfaces of one or more of the perforated tubular iriembers, and 
a shoe coupled to the zonal isolation assembly. At least one of tiie sdid tubular 
members and the perforated tubular members are fbrnned by a radial expansion 

15 process performed within the welibore, and the perforated tubular liners are fonmed by 
a radial expansion process perfonned within the wellbore. 

According to another asped of the present invention, a method of isdating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 indudes positioning one or more sdid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone, posittonlng one or more perforated tubulars 
each induding one or more radial passages within the wellborB, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbors, fluididy coupling the perforated 

25 tubulars and the primary sdid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subteiranean zone within the wellbore extenr^al to the 
primary sotid tubulars and perforated tubulars, petitioning one or more perforated 
tubular liriers within the interior of one or more d the perforated tubuiars, and radially 
expanding and plastically deforming the perforated tubular liners within the Interior of 

30 one or more of the perforated tubulars. 

According to another asped of the present tnventkm, a method of extracting materials 
from a produdng subtenranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or more solid tubulars 
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within the welHxm, positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tutHiiars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fiuidiciy coupling the solid tubulars with the 
5 casing, fluidldy coupDng the perforated tubulars with the solid tubulars, fiuidiciy 
isolatir^ the producing subtenranean zone from at least one other subtenranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more perforated tubular liners within 
the interior of one or mm of the perforated tubulars, and radially expanding and 
10 plastically deforming the perforated tububr linerB within the interior of one or nnore of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subtenranean zone from a second subterranean zone in a wellbore is provided that 

IS includes means for positioning Qf\e or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perfected tubulars each including one or more radial passages witNh the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluididy coupling the prorated tubulars and the solid tubulars, means for 
preventfaig the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external b the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior erf one or more of the perforated tubulars, and means for radially expanding 

25 and plastically deforming the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
30 Induding a casing, is provided that includes means for positioning one or nKxe solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perfrvated tubulars within the wellbore, means for fluididy 
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ooupHng the soiki tubulars with the casing, means for fluidldy coupling the perforated 
tubulars with the soSd tutaiiars. means for fluididy isolating the producing subtenanean 
zone from at least me other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars witti the produdng subterranean zone, 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars. and means for radially expanding and plasticaiiy 
defomiing the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 - According to another aspect of the present invention, an apparatus is provided that 
indudas a zonal isdatim assembly induding: one or more solid tubular members, each 
sdid tubular member induding one or more external seals, two or more perforated 
tubular members each Induding radial passages coupled to the solid tubular members, 
and one or mors one-way vakes for oontrollably fluididy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the soQd tubular members and the perforated tubular members are fonned by a radial 
expansion process performed within the w^lbore. 

According to another asped of the present invention, a method of Isolating a first 
20 subterranean zone from a second subteoanean zme having a plurality of produdng' 
zones in a wellbore is provided that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenanean zone, positioning 
two or more perforated tubulars each induding one or more radiai passages within the 
wellbore, the perforated tubulars travensing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubuters within the wellbore, 
fluididy coupling the perfected tubuters and the primary solid tubuters, preventing the 
pas^ige of fluids from the first subtenanean zone to the second subterranean zone 
within the weHbcxe extern^ to the primary solid tubuters and perforated tubuters, and 
preventing fluids from passing from one of the produdng zones that has not been 
30 depteted to one of the produdng zones that has been depleted* 

Acoordhtg to another asped of the present invention, a method of extrading matoriate 
from a welibore having a plurality of produdng subterranean zones, at least a portion of 
the wellbora induding a casing, is pro>Med that indudes posifioniiig one or more solid 
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tubulars within the weilbore, positioning two or more perforated tutxjlars each including 
one or more radlai passages within the welllxm. the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulare witMn ttie wellbbre. fluidicly coupling the solid tubulare wHh the 
casing, fluidlcly coupling the perforated tubulars with the solid tubulars. fhikUdy 
isolating the producing subterranean zone from at least one other subtenahean ame 
within the weilbore. fhiidtdy coupDng at least one of the perforated tubulars with the 
producing subterranean zone, prevenling fluids from passing from one of the producing 
zones that has not been depleted to one of the producing zones that has been 
depleted. 

According to another aspect of the present invention, a system for isolating a firet 
subtenanean zone from a second subterranean zone having a (iMurality of procfcidng 
zones In a weilbore Is provided that nwhides means for positioning one or more solid 
tubulare within the weilbore. the solid tubulars traversing the firet siditerranean zone, 
means for positioning one or more pwforated taibulare each including one or nwre 
radial passages within the weilbore. Itie perforated tubulare travereing the second 
subtenanean zone, means for radiafly expanding at least one of the soM tubulare and 
pisrfbrated tubulare withh the weUbore, means for fluididy coupling the perforated 
tubulare and the solid tubulare, means for preventing the passage of fluids fronn the first 
subtenanean zone to the second subterranean tom within the weilbore external to the 
primary solid tubulare and perforated tubulars, means for positicxiing one or more 
perforated tubular linere witNn the interior of one or more of the perforated tubulare. 
and means for preventing fluids from passii^ from one of the producing zones that has 
not been depteted to one of the producing zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of producing siAtenanean zones in a weilbore, at least a portion of the 
weilbore including a casing, is provMed that indiKles means for portioning one or 
more solid tubulare witttin the weilbore. means for petitioning one or more perforated 
tubulare each including ons or more radial passages wittiin the weilbore, the perforated 
tubulare travereing the producing subterranean zones, means for radially expanding at 
least one of the solid tubulare and the perforated tubidare within the weilbore. means 
for flufcfidy coupling the solid tubulare with the ca^. means for fluldicly coupling the 
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perforated tubulare with the solid tubulars, means for fluididy isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore. 
means for fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more cS the perforated tubulars, and means for preventing fluids 
from passing from one of the produdng zones that has not been depleted to one of the 
produdng zones that has been depleted. 

According to another aspect of the present Invention, an apparatus for extracting 
10 geothermal energy from a subterranean formation containing a source of geothermal 
energy is provided that indudes a zor^l isolation assembly positioned within the 
sid>tenanean fomnation induding: me or more solid tubular members, each solid 
tubidar member induding me or more external seals, one or more perforated tubular 
members each induding radial passages ooupleNd to the solid tubular members, and 
15 one or mom perforated tubular liners each Induding one or more radial passages 
coupled to the interior surfoces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomied .by a radial expansion 
process performed within the wellbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subtenanean zone from a second subterranean zone induding a source of geothem^l 
energy in a wellbora is provided that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first siA>tenranedn zone, positioning 

25 one or more prorated tutnilars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulare and perforated tubulars within the wellbore, 
fluididy coupTmg the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the secorKl subterranean zone 

30 within the wellbore external to the primary solid tubulare and perforated tubulare, 
positioning one or more perforated tubular linere wittiin the Interior of one or more of 
the perforated tubulare, and radially expanding at\6 plastically deforming the perforated 
tubular finera within the interior of one or more of the perforated tubulare. 
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Aooording to another aspect of the present invention, a method of extracting 
geothermat energy from a subterranean geothermal zone in a welllx)re, at least a 
portion of the weilbore including a casing, is provided that includes posraoning one or 
more solid tubulars within the welibore, positioning one or nriore perforated tubulars 

5 each tnckiding one or more radial passages within the wellt)ore, the perforated tubulars 
traversing the subtenanean geothennal zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the weilbore, fluididy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with ttie sdid 
tubulars, fluididy isotating the subterranean geothennal zone from at least one other 

10 subterranean zone within the weilbore, and fluididy coupling at least one of the 
perforated tubulars with the subterranean geothermal zone. 

According to another aspect of the present invention, a system for isolating a first 
subtenanean zone from, a* second geothennal subterranean zone in a weilbore .is 

15 provided that indudes means for positioning one or more solid tubulars within the 
weilbore, the sdid - tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tutmlars each induding one or more radial 
passages within the weilbore, the perforated tubulars traversing the second geothermal 
subterranean zone, means for radially expanding at least one of the solid tubulars artd 

20 perforated tubulars within the weilbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars. and meara for preventing the passage of fluids from the 
fbst subtenanean zone to the second geothermal subterranean zone within the 
weilbore external to the primary solid tubulars and perforated tubulars. 

25 According to another asped of the present invention, a system for extrading 
geothermal energy from a subterranean geothermal zorte in a weilbore, at least a 
portion of the welibore fnduding a casing, provided that indudes means fbr 
positioning one or nfK>re solid tubulars within the welibore, means for petitioning one or 
more perforated tubulars each induding one or more radial passages within the 

30 weilbore, ttie perforated tubulars traversing the subtenanean grothenrai zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welBKxe, means for fluididy coupling the soHd tutHJiars with ttie casing, 
means for fluididy coupling the perforated tubulars with the solid tubulars, rr^ns for 
fluididy Isolating the subterrsuiean geothermal zone from at least one other 
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subterranean rone within tlie wellbore. and means for fluididy coupling at least one of 
the perforated tubulars with the subtenranean geothermal zone. 

Acoordlng to another aspect of the present Invmtion, an apparatus is provided that 
5 Includes a zonal isolatioh assembly including: one or more solid tubular meiribers, each 
solid tubular member including one or more external seals, one or more perforated 
tubular members each Including one or more radial passages coupled to the soDd 
tubular members, and a shoe coupled to the zom\ isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fbnned by a radial 
10 expansion process perfbmrted within the wellbore, and the radial passage of at least 
one of the perforated tubular members are deaned by further radial expansion of the 
perforated tubular members within the wellbore* 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone In a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perfected tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially e)^nding at least one of the primary 
20 sold tubulars and perforated tubulars within the wellbore, fluididy coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subterranean 20m within the wellbore external to 
the solid tubulars and perforated tubulars. and deaning materials from the radial 
passages of at least one of the pirated tubulars by further radial expansion of the 
25 perforated tubulars within the wellbore. 

Acocmling to another aspect of the present invention, a method of extracting matertels 
ftom a produdng subtenranean zone in a wellbore, at least a portion cf the wellbore 
induding a casing, is provided that Indudes positioning one or more solid tubulars 
30 wittiin the wellbore, positioning one or more perforated tubulars within the wellbore 
each induding one or more radial passages, the perforated tubulars travendng the 
produdng subterranean zone, radially expanding at least one of the soDd tubulars and 
the perforated tubulars within the wellbore^ fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars the sdid tubulars. fluididy 
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isolating the producing subterranean zone from at least one other subtenranean zone 
within the welRxm. fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the peirforated tubulars within the wellbore. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone in a wellbore Is provided that 

10 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first , subtenranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or wore radial passages, the 
perforated tubutars traversing the second subtenaneeui zor^. means for radially 
expanding at least one of the solid tubulars and perforated tubulars wnthin the wellbore. 

15 means for fluldiciy coupling the perforated tubulars and the solid tubulars, means for 
prsventihg the passage of fluids from the first subtenran^n zone to the second 
subtenranean zone within the wellbore external to the solid tubulars and prorated 
tubulars, and means for cleaning materials firom the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 weHbore. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subtenranean zone in a wellbore, at least a portion of the wellbore 
IndiKilng a casing, is provided that includes means for positioning one or more solid 

25 tubutars within the v^lbore, nr^ans for positioning one or more perforated tubulars 
witNn the wellbore each including one or more radial passages, the perforated tubulars 
travwstng the producing subterranean zone, means for radially expanding at least one 
of the sdid tubulars and the perforated tubulars within the wellbore, means for fluididy 
coupling the sofid tubulars with the casing, means for fluididy coupling the perforated 

30 tubulars with the solid tubulars, means for fluidicfy isolatir^ the produdng subten^nean 
zone from at least one other subterranean zone within the wellbore, means for fluklidy 
coupfing at least one of the perforated tubulars with the produdng subtenranean zone, 
and means for deanlng materials from the radal passages of at least one of the 
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perforated tubulars by* further radial expansion of the perforated tubulars within the 
wellbore. 

Brief Description of the Drawings 

FIG. 1 is a fragmentary cross-sectional view Illustrating the isolation of subtenanean 
5 zones. 

Fig. 2a Is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subtenanean zones within a borehole. 

10 Rg. 2b is a cross sectional illustration of the system of Fig. 2a during the Injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wdllbore. 

15 

Fig. 2d is a. cross sectional illustration of the system of Fig. 2c afl^ the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the ej^andable 
20 tubularmembersofthe^temof Fig. 2a. 

Fig. 4 is a flow chart iilustration of an illustrative en^lmmt of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an illustrative embodiment of the upsetting of 
the ends of a tubular member. 

Fig. 5b is a cross sectional niustration of the expandable tubular member of Rg. 5a 
aft^ radially expanding and plasticdlly deforming the ends of the expandable tubular 
30 noember. 

Fig. Sc is a cross sectional illustration of the expandable tubular member of Rg. 5b 
after fomntng threaded connections on the ends of the expandable tubular member. 
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Fig. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing rnembers to the exterior surface of the intermediate unexpended 
portton of the expandable tubular member. 

5 Fig. 6 is a cross^sectimal illustration of an exemplary emlxxliment of a tubular 
expansion cone. 

Rg. 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion oone. 
10 ' 

Fig. 8 is a fragmentary cross sectional illustration of an aKemative embodiment of the 
system for Isolattng subterranean zones of Fig. 1 . 

Fig. 9 Is a fragmentary cross sectional illustration of an embodiment of a mettiod ft}r 
15 llrdhg one of tiie perforated tubular members (tf the system for isolating subterranean 
zones of Fig. 1 wtth a solid tukHjIar liner. 

Rg. 10 is a fifagmentary cross sectional illustFation of an embodiment of a niettiod for 
sealing one of the perforated tubular members of ttie system for Isolattng subterranean 
20 zones of F^. 1 with a hardenable fluidic sealing material. 

Fig. 11 Is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of ttie perforated tubular merr^rs of ttie system for isolating 
subterranean zones of Fig. 1 with ttie surrounding subterranean formation. 

25 

Rg. 12 is a frc^nr>entary cross sectiortal illusbation of an embodiment of a mettiod for 
coi4)ling one of the perforate tubular members of ttie system for isoliating 
subterranean zones of Fig. 1 witti a surrounding perforated wellbore casing. 

30 Rg. 13 is a fragmentary cross sectional illustration of an embodiment of a mettiod for 
lining one of the perforated tubular members of the system for isolating subtenanean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectiorial illustration of an alternative embodinient of the 
system for isolating subterranean zmes of Fig. 1 that Indudes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional illustration of an alternative emt)odiment of the 
system for isolating subterraneian zones of Fig. 1 in which the system Is used to extract 
geothennal energy from a subterranean geothenral zone. 

Detailetf DMcrlptlon of the Illustrative Embodiments 

10 • An apparatus and method for isoiaHng one or more subterranean zones from one or 
more other subtenranean »nes is provided. The apparatus and . method pennits a 
producing zone to be isolated from a nonprodudng s)ne using a combination of sofid 
and slotted tubulars. In the produdton mode, the teachings of the present disclosure 
may be used in combination with oonventionaL well Imown, production completion 

15 equipment and methods using a series of packers, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted Mo the disclosed apparatus to pemrtit the 
oommingting and/or isolation of the subterranean zones from each other. 

Referring to Fig. 1, a weilbore 105 induding a casing 110 are positioned in a 
20 subterranean fonmation 115. The subterranean fonration 115 indudes a number of 
[Nt>ductive and non-productive zones, induding a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subterranean formation 115, the weilbore 
105 may be extended in a well known manner to traverse the various productive and 
non-productive zones, induding the water zone 120 and the targeted oil sand zone 
25 125. 

In a preferred embodiment in order to fluidtely isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provMed that indudes one or more 
sections of soiki casing 135, one or nfK>re external seals 140. one or more sections of 
30 perforate casing 145, one or more intermediate sections of solid casing 150, and a 
solid shoe 155. in several exemplary embodlmente, the perforated casing 145 indudes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other nnateriais 
ftom one end of the soRd casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any number of conventional commercially available sections 
of solid tubular casing such as, for example, oiffield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mHls. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors, in a prefenned embodiment, the solid casing 135 is 
coupled to the casing 110 by using expandable solid connectors. TTie solid casing 135 
nray comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 1 35 may be coupled to the perforated casing 145 using any number of 
conventional oomrnercially available propesses* such as, for example, welding, or 
slotted and exparKiable connedors. In a preferred embodinnent, the solid casing 135 is 
coupled to the perfbrsrted casktg 145 by expandable solid connectors 

20 

in a preferred embodiment, the casing 135 includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative embodiment, during the production mode of operation, an 
interrtal tubular string with various arrangements of padcers, perforated tubing, , sliding 
25 sleeves, and valves may be emplbyed within the apparatus to provide various options 
for commingyng and isolating subtenranean zones from each other while providing, a 
fluid path to the suriace. 

In a particutariy prefened ernbodtment, the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the int^tor 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commercially available methods. 
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The seals 140 prevent the passage of fluids and other mateHals wthin the annular 
region 165 between the solid casings 135 and 150 and the wellbore 105. The seals 
140 may comprise any number of conventional oommerdally available sealing 
materials citable for sealing a casing in a wellbore such as, for example, lead, rubber 

5 or epoxy. In a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Services. The perforated casing 145 permits fluids 
and other material to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subtenranean zone within a subterranean fomnation. The perforated 

10 casing 145 may comprise any number of conventional commercially availatrie sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Pdtroline In Aberdeen, 
SoMand. in a particulariy prefened embodiment, the perforated casing' 145 comprises 
expandable slotted sandscreen hjbular casing available frtmn Petrbline In Aberdeen. 

15 Scotland. 

The perforated casing 145 is pr^rably coupled to one or rrpre solid casing 135. The 
perforated casing 145 may be coupled to thei solid casing 135 using any number of 
conventkmal commercially available processes such as, for example, welding, or 
20 skMed or solid expandable connectors. In a pref^nred embodiment, the perforated 
casing 145 is coupled to the solid casing 1 35 by expandable soOd connectors. 

The perforated casing 145 is preferably coupled to one or more intennediate s(rild 
casings 150. The perforated casing 145 may be coupled to the intennediate soHd 
25 casing 150 using any number of conventional commercially available processes such 
as, for example, welding or expandable solid or slotted connectors. In a pretend 
embodtment, the perforated casing 145 is coupled to the intermediate solid casing ISO 
by expandable soHd connectors. 

30 The \asX perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
ccKwenUonal commerctaily avairable processes such as. for example, welding or 
expandable solid or skated connectors. In a preferred embodin^nt, the test perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative embodiment the shoe 1S5 is coupled directly to the last one of the 
Intennediate solid casings 150. 

5 In a preferred embodiment the perforated casings 145 are portioned within the 
wellbore 105 by expanding the perforated casings 145 in a radial dIrecUon into intimate 
contact with the interior walls of the wellbore 105, The perforated casings 145 may be 
expanded In a radial direction using any number of conventional conrnierdally available 
processes. 

10 

The Intermediate solid casing ISO permits fluids and other materials to pass between 
adjacent perforated casings 145. The intemnediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example^ oilfield tubutars fobricated fifom chromium steel or fiberglass. In 
15 a preferred embodiment, the intennediate solid casing 150 comprises oilfleld tubulars 
availabte from foreign and dornestic steiBi mills. 

The intermediate solid casing ISO is preferably coupled to one or more sections of the 
perforated casing 145. The intennediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of oonventional comnnercialiy available 
processes such as, for example, welding, or solid or slotted expandabte connectors. In 
a preferred embodiment the intemiediato solid casing 150 is coupled to the perforated 
casing 145 by expandabte sdlid oonnectoifs. The intemnediate solid cs^ng 150 may 
comprise a plurality of such intennediate solid casing 150. 

25 

In a prefened enrrtxxliment ^e each intennediate solid casing 150 includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
interior region of the intennediate casing 150. In an alternative embodiment as will be 
recognized by persons having ordbi^ skill in the art and the benefit of the present 
30 disdosurs, during the production mode of operation, an intemal tubular string with 
various an^ngements of packers, perforated tubing, sliding sleeves, and valves may be 
empteyed within the apparatus to provkte various options for commingling and isolating 
subterranean zones from eadi other while providing a flukl path to the surfoce. 
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In a particularly pr9ferred embodiment, the intermediate casing 150 is placed into the 
weHbore 105 by expanding the intenmediate casing 150 in the radial dlreotion into 
intimate contact vwth the interior walls of the welllwre 105. The intemwdiate casing 
150 may be expanded In the radial direction using any number of conventional 
commercially available methods. 

In an altemative embodiment one or more of the intermediate solid casings 150 nny 
be omitted. In an alternative prefenned embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

The shoe 155 provides a support member for the apparatus 130. In this mamer, 
various production and exploretlon tools may be supported 1^ the show 150. The shos 
150 may comprise »iy number of conventional commercially available shoes suitabte 
for use in a wellbore such as, for exsunpte. cement filted shoe^ or an aluminum or 
composite shoe. In a prefenred embodiment, the shoe 150 comprises an alundnum 
shoe available from Hidliburton. In a prafened embodiment, the shoe 155 Is selected 
to provide sufficient strength in oompressioi and tension to permit ttw use <rf high 
capacity production and exploratlQn tods. 

In a particularty preferred embodiment, ttie appar&tus 130 includes a plurality of solid 
casings 135. a pturality of seals 140. a plurality of perforated casings 145. a pluraFity of 
intonnediate solid casings 150. and a shoe 155. More generally, the apparatus 130 
comprise one. or more solid casings 135. each with one or more valve memb^ 
160. n perforated casbigs 145, n-1 intemiediate solid casings 150, each with one or 
more valve members 170, and a shoe 155. 

During operation of the apparatus 130. oi\ and gas tnay be controliably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the soTid casing 135. The use of 
Intermediate solid casings 150 with valve members 170 pemruts isolated sections of the 
zone 125 to be selectively isolated for producSon. The seals 140 pemnit the S)ne 125 
to be fluididy isolated from the zone 120. The seals 140 further pemnits isolated 
sections of the zone 125 to be fluididy isolatml from each other. In this manner, the 
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apparatus 130 permits 'Unwanted and/or non-productive subterranean zones to be 
fluididy isolated. 

In an alternative embodiment, as wiU be recognized by persons hdmng ordinary skill in 
5 the art and also having the bendfit of the present disclosure, during the production 
mode of operation, an tntemai tubular string with various arrangements of packers, 
perforated tubing, sDdirig sleeves, and valves may be employed within the apparatus to 
provUe various opttons fbr commingling and isolating subterranean zones fifom each 
other while provkfing a fluU path to the surfooe. 

10 

in several atemative embodiments, the solkl casing 135. the perforated casings 145, 
the intermediate secttons of solid casing 150, and/or the solM shoe 155 are radially 
expanded and plasticaily deformed within the welibore 105 in a conventtonal manner 
and/or using one or more of the mdthods and apparatus disclosed In one or more of 

15 the fbitowing: (1) U.S. patent application serial no. 09/454,139, attorney docket no. 
25791.03.02, filed on 12/3/1999. (2) U.S. patent application serial no. 09/510,913. 
attorney docket no. 25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent 
application serial no. 09/440,338. attorney docket noi. 25791.9.02. filed on 11/15/1999, 

20 (5) U.S. patent applicatton serial no. 09/523,460. attorney docket no. 25791.1 1.02. filed 
on 3/10/2000. (8) U.S. patent application serial no. 09^12.895. attorney docket no. 
25791.12.02. filed on 2/24/2000« (7) U.S. patent application serial no. 09/511.941. 
attorney docket no. 25791.16.02. filed on 2/24/2000. (8) U.S. patent appllcatkm serial 
no. 09/588.946. attorney docket no. 25791.17.02, filed on 6/7/2000. (9) U.S: patent 

25 application serial no. 09/559.122. attorney docket no. 25791.23.02. filed on 4/26/2000. 
(10) PCT patent application serial no. PCT/USOO/18635, attonrwy docket no. 
25791.25.02, filoj on 7/9/2(K)0. (11) U.S. prdvsional patent appik:ation serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999, (12) U.S. provisional 
patent appHcation serial no. 60/154,047, attorney docket no. 25791.29. filed on 

30 9/16/1999, (13) U.S. provisbhal patent application serial no. 60/159.082. attorney 
docketno. 25791.34. filed on 10/12/1999. (14) U.S. provistonal patent ap{riication serial 
no. 60/159.039. attorney docket no. 25791.36, filed on 10/12/1999. (15) U.S. 
pro\Hsionail patent applicatkxi serial no. 60/159.033, attorney docket no. 25791.37, filed 
on 10/12/1999. (16) U.S. provistonal patent application serial no. 60/212.359, attcmiey 
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docket no. 25791.38, Died on 6/19/2000. (17) U.S. provisional patent application serial 
no. 60/165.228. attorney dodcet no. 25791.39. filed oh 11/12/1999. (18) U.S. 
provisional patent application serial no. 60/221 ,443, irtlomey docket no. ^791 .45. filed 
on 7/28/2000. (19) U.S. proviskmai patent e^pBcation swial no. 60/221,645. attorney 

5 docket no. 25791 .46. filed on 7/28/2000. (20) U.S. provistonal patent appiteatton serial 
rra. 60/233.638. attorney docket no. 25791.47. filed on 9/18/2000. (21) U.S. proviskxtal 
piatent applkation serial np. 60/237,334. attorney docket no. 25791.48, filed on 
10/2/2000, (22) U.S. proviskNial patent appHcation serial no. 60^70,007, attorney 
docket no. 25791.50. filed on 2/20/2001 ; (23) U.S. provisional patent applteatton seiiai 

10 no. 60/262.434. attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional 
patent appHcatkm serial no. 60^59.486. attorney docket no. 25791.52. filed on 
1/3/2001: (25) U.S, provistonal patent application sedaf ro. 60/303,740. attorney dodrat 
no. 25791.61, filed on 7/6/2001; (26) U.S. provistonai patent appltoatton serial no. 
60/313,453, attonwy docket no. 25791.59, filed on 8/20/2001; (27) U.S. provistonal. 

15 patent application serial no. 60/317.985. attorney docket no. 25791.67; filed on 
9/6/2001; (28) U.S. proviskMial patent appUcatton serial no. 60/318.386, attorney docket 
no. 25791.67.02. fltod on 9/10/2001; and (29) U.S. utility patent appOcatton serial no. 
09/969.922, attorney docket no. 25791.69, filed on 10/3/2001. the disctosures of wftich 
are incorporated herein t>y retorence. In an exempiaiy embodiment, the radial 

20 dearanoes lielween the radially expanded saM casings 135, perforated casings 145, 
Intermediate secttons of solid casing 150, and/br the solkf shoe 155 and the vvellbore 
105 are eflmiriated thereliy eliminatkig the annulus i>etween the solid casings, the 
perforated casings 145. the intennediate sections of solid ca^ng 150. and/or the solid 
shoe 155 and the weilbore 1 05. In this manrier. the optional need for filling the annulus 

25 withafRlerftiatertelsuchas, for example, gravel, may t)e eliminated. 

Referring to Figs. 2a-2d, an Hlustrative embodiment of a syst^ 200 for isolating 
subterranean fbrrraitions indudes a tubular support membo' 202 thai defines a 
passage 202a. A tubular expanston cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exemplary embodiment, the 
tubular expanston cone 204 indudes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surfeoe 
204b of the tubular expansion cone 204. The flrst expandable tubular member 206 
further includes an unexpended intermediata portion 206c, another pre-expanded end 

5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
intermediate portion. In an exempiafy embodiment, the inside and outside diameters of 
the pre-expanded ends. 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intemnediate 
portion 206a An end 20Ba of a shoe 208 is coupled to the pre-expanded end 206a of 

10 - the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventionai ttireaded connection. Another end 210c of the slotted tutnilar member 

15 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intomiedlate portion 214c, another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surface erf the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended Intennediate 
portion 214c 

25 

An end 216a of a slotted tubular member 216 that d^nes a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded conr^on. Another end 216c of tte slotted tubular member 
216 is coupled to an end 218a of a slotted tubular memb^ 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a erf a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The thlnJ expandable tubular member 
220 further includes an unexpended intermediate portion 220c, another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 
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unej^nded intermediate portion. In an exemplary embodiment, the inside and outside 
diameters of the pre^xpanded ends. 220a and 220d. of the third expandable tubular 
member 220 are greater than the inside and outside dianfieters of the unexpended 
Intermediate portion 220c. 

5 

An end 222a of a tubular men^ 222 is threadably coupled to ttw end 30d of the third 
expandable tubidar mend)er 220. 

In an exemplary embodiment, the hslde and outside dameters of the pre-expanded 
10 ends. 208a, 206d, 214a, 214d. 220a and 220d. of the expandable tubular members, 
206. 214, and 220, and the slotted tubular members 210. 212. 216. and 218. are 
substantially equal. In several e}ce!iq>lary embodiments, the sealing members, 206e. 
214e, and 220e, of the expandable tubular members, 206. 214, and 220, respectively, 
further include anchoring elements for engaging the wellbore casing 104. In several 
fS exemplary eihbodiments. the sldtted tubular mentbers. 210. 212. 218. and 218. are 
conventional slotted tubular members having, threaded end connections suitable fbr 
use in art oil or gas weH. an underground pipeline, or as a structural support. In several 
alternative embodiments, the slotted tubular members, 210. 212, 216, and 218 are 
conventional slotted tubular members fbr recovering or introducing fluidic nnaterials 
20 such as, for example, dl, gas and/br waterlrom or into a subterranean fbmiation. 

In an exemplary embodiment, as Uustrated In Fig. 2a, the system 200 is initially 
positioned in a borehole 224 fbmted in a subterranean fomnation 226 that includes a 
water zone 226a and a targeted pfl sand zone 22ISb. The borehote 224 may be 

25 positioned in any orientation from vertica! to horizontel. In an exemplary embodiment, 
the upper end of the tiiMjtar support member 202 may be supported in a convenUonal 
manner using, for example, a slip joint, or equivalent device in order to pemnit upward 
nnovement of the tubular support member and tubular expansion cone 204 relative to 
one or nwre of the expandable tubutar members, 206. 214. and 220, and tubular 

30 members. 210, 212, 216, and 218. 

in an exemplary embodiment, as illustrated in Fig. 2b. a fluidic material 228 is then 
injected Into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansk)n cone 204. respectively. 
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In an exemplary embodinfient, as illustrated in Rg. 2c, the oontinued injection of the 
fluidic material 228 0)rough the passages. 202d and 204a, of the tutnilar support 
mernt>er 202 and the tubular expansion cone 204. respectively, pressurizes the 

5 passage 18b of the shoe 16 below the tubular expansion cone thereby radially 
expanding. arKl plastically deforming ttte expandable tidxilar member 206 off of the 
tapered extemal surface 204b of the tubular expansion cone 204. In partlojlar. the 
intermediate non pre-expanded portion 206c of ttie expandable tubular member 208 is 
radially expanded and plastically deformed off of the tapered external surfece 204b of 

10 the tubular expansion cone 204. As a result,^ the sealing merrt)er 206e engages the 
interior surfece of the wellbore casing 104. Consequently, the radially expanded 
intemnediate porQon 206c of the expandable tubular member 206 Is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
Intennediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the welibore casing 104.* 

In an exemplary embodlnrant, as Illustrated in Fig. 2d» after the expandable tubular 
niemt>er 206 has been plastically deformed and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward fbrce to the tubular support 
member 202. As a rssult, the second and third expandable tubular members, 214 and 
220, are radially expanded and plastically deformed off of the tapered external surtace 
204b of the tubular expansion cone 204. In particular, tt)e intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically deformed off of the tapered extemal surface 204b of ttie 
tubular expansion cone 204. As a result, ttw seaDng member 214e engages tiie 
interior surface of the welibore 224. Consequentty, ttie radially expanded intermediate 
portion 214c of the second expandable tubular member 214 is thmby coupled to ttie 
wellbore 224. In an e3»nplary embodiment, the radially expanded intermediate portion 

30 214c of ttie second expandable tubuter member 214 is also ttiereby anchored to the 
wellbore 104. Furthermcra, ttie continued application of the upward force to the tubular 
memt)er 202 will ttien displaoe the tubular expansion cone 204 upwardly into 
engagement witti the pre-expanded end 220a of ttie ttiird expandable tubular member 
220, Finally, ttie continued application of the upward fcxce to ttie tubular member i02 
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will then radially expand and plastically deform the third expandable tubular member 
220 off or the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intemwdlate non pre^expanded portion 220c of the third expandable 
tubular member 220 is radially expanded iand plastically defbnrwd off of the tapered 

5 external surface 204b of the tubular expansion cone 204. As a result, the seaHng 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded intermediate portion 220c of the tMid expandable tubular member 
220 is thereby coupled to the weHbore 224. In an exemplary embodiment^ the radially 
expanded Intemwdiate portion 220c of the third expandable tubular member 220 is 

10 also thereby anchored to the wellbore 224. As a result, the water Tone 226a and 
fluUidy Isolated from the targeted OH sand zone 226b. 

After completing the radial expansion and plastic defonfnation of the third expandable 
tubular member 220, the tubular support member 202 and the tubular expansion cone. 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intermediate non pre-expanded 
portions. 206c, 214c and 220c of the expandable tubular members. 206, 214, and 
220. respectively, are radiaOy expanded and plastically deformed by the upward 

20 dispiaoement of the tubidar «(pansion cone 204. As a result, the sealing membera. 
206e. 214e, and 220e. are displaced in the radial direction into engagement with the 
welttxxe 224 thereby coupling the shoe 208. the expandable tubular member 206. the 
slottsd tubular members. 210 and 212. Vne expandable tubular n^ber 214, the slotted 
tubular membere, 216 and 218. and the expandable tubular rhember 220 to the 

25 weHbore. Furthennore, as a result, the connections between the expandable tubular 
membere, 206. 214, and 220. the shoe 208, and the slotted tubular membere. ^10. 
212. 216, and 218. do rwt have to be expandat^ connections thereby providing, 
significant cost savings, in addition, the inside diameters of the expandable tubular 
menobere. 208. 214. and 220. and the slotted tubular membere. 210, 212. 216. and 

30 218, after the radial expansion process, are substantially equal. In this manner, 
addltk)nal conventional tools and other conventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular niembers. In 
several altemative embodiments, the conventional tools and equipment include 
conventional valving and other conventional flow control devices for controlling the flow 
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of fluidic materials within and between the expandable tubular members, 206. 214, and 
220. and the stotted tubular members, 210, 212, 216, and 218. 

Furthermore, in the system 200, the slotted tubuteir members 210, 212. 216, and 218 

5 are interleaved among the expandable tubular members, 206. 214. and 220. As a 
result, because only the Intermediate non pre-expanded portions, 206c, 214c and 
220c or the e)q)andable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically deformed, the slotted tubular members, 210, 212, 216, and 
218 can be conventional slotted tubular members tl^reby significantly reducing the 

10 - cost and complexity of the system 10. Moreover, because only the intermediate non 
pre-expanded portions, 206c 214c, and 220c of the expandable tubular members, 
206, 214, and 220, respectively, are radially expanded and plastically deformed, the 
numb^and length of the interleaved slotted tubular members, 210, 212, 216, and 218 
can be much greater than the number and fength of the expandabte tubular members. 

15 In an exemplary embodiment, the totet terigth of the intermediate non pre-expanded 
portions,.206c 214c and 220c, of the expandable tubular members, 206, 214, and 
220, is approximatdly 200 feet, and the totel length of the slotted tubular members, 
210, 212, 216, and 218. is approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a totel tength of approximatoly 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plasticaily defomning a total tength of only 
approximately 200 feet. 

Furthermore, the seaHng members 206e, 214e, and 220e, of the expandabte tubular 
members, 206, 214, and 220, respectively, are used to couple the expandabte tubular 
25 members and the slotted tubular members, 210, ^12, 216. and 218 to4he wellbore 224, 
the radial gapbetoraen the slotted tubular members, the expandabte tubular members, 
and the wellbore 224 may be terge enough to eff^bUvely eliminate the possibility of 
damage to the expandable tubu^ members and stotted tubuter numbers during the 
ptecement of the systmi 200 wittiin the v^llbore. 

30 

In an exemplary embodiment, the pre^xpanded ends, 20ea, 206d, 214a, 214d, 220a, 
and 220d, of the expandable tubular nr>ernbers, 206, 214, and 220. respectively, and 
the slotted tubular members, 210, 212. 216, and 218, have outeide diameters artd wall 
thidcnesses of 8.375 inches and 0.350 inches, respectively: prior to the radial 
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expansion, the intennediate hon pre-expanded portions. 206c, 214c. and 220c. of the 
expandable tubular members, 206. 214. and 220, respectively, have out^e diameters 
of 7.625 inches; the slotted tubular members. 210. 212, 216. and 218. have Inside 
diameters of 7.675 inches; after the radial expansion, the inside diametars of the 
5 intermediate portions, 206c, 214c. and 220c of the expandable tubular members. 206, 
214, and 220, are equal to 7.675 inches; and the wellbora 224 has an. inside dinneter 
of 8.755 inches. 

In an exemplary embodinwnt. the pre-expanded ends. 206a, 206d, 214a, 214d, 220a, 
10 and 220d, of the expandable tubular members, 206, 214, and 220, respectively, and 
the slotted tubular members, 210, 212, 216, and 218, have outside diameters and waH 
thicknesses of 4.500 inches and 0.250 inches, respectively; prior to the ratfiai 
expansion, the intennediate non pre-expanded portions. 206c 214c and 220c of the 
«q)andabie tubular members. 206. 214, and 220, respectively, have outside diameters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216. and 218, have inside 
diameters of 4.000 inches; after the rsidial expansion, the inside diameters of the 
intennediate portions. 206c 214c and 220c of the expandable tubular members. 206, 
214, and 220, are equiri to 4.000 inches; and the weiibore 224 has an In^ diam^r 
of 4.892 Inches. 

20 

In an exemplary embodiment, the system 200 is used to ^ect or extract fluidic 
materials such as, for exanriple, oil. gas. and/or water into or from the subterranean 
fonnation 226b. 

25 fteferring now to Fig. 3, an exemplary embodiment of an expandable tubular member 
300 will now be described. The tubular member 300 defines an interior region 300a 
and includes a first end 300b including a first threaded connection 300ba, a first 
tapeied portion 300c, an intennediate portion 300d. a second tepered portion 300e. 
and a second end 300f including a second threaded connection 300fa. The tubular 

30 member 300 further preferably includes an intenhedlato sealing member 300g that is 
coupled to the exterior surface of the intennediate portion 300d. 

In an exemplary embodiment the tubular member 300 has a substantially »inuiar 
cross section. The tubular member 300 may be fabricated from any nurvber of 
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conventional commefdally available materials such as, for example. Oilfield Country 
TutHJiar Goods (CXTTO), 13 chromium steel tubing/casing, or L83, J55, or P110 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cross section. Furthermore, in an exemplary embodiment, the 
Interior region 300a of the tubular menr^ includes a first inside diameter Di, an 
intermediate inside diameter Dint> and a second inside diameter D2. In an exemplary 
embodiment, the first and second inside diameters, Di and l>2, arei substantially equal. 

10 In ah exemplary enrd)odiment. the first and second insida diameters, Di and D2, are 
greater than the intermediate inside diameter Dim- 

The first end 300b of the tubular member 300 is cwpled to the Irdermedlate portion 
3iD0d by the first tapered pbrtion 300c, and the second end 300f of the tubular member 

15 is coupied to the intermediate portion by the second tapered portion 300e. In an 
exemplary embodiment, t^ outside diameters of flie first and second ends, 300b and 
300r, of the tubular member 300 is -greater than the outside diameter of the 
intermediate portion 306d of the tubular member. The first and second ends, 300b and 
300f, of the tubular member 300 include wall thicknesses, ti and ^, rsspedively. In an 

20 exemplary embodiment, the outside diameter of the intermediate portion 306d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ertis, 300a and 300f. The intemnediate portion 300d of the tubular 
menlbw 300 includes a wall thickness tfKT. 

25 In an exemplary embodiment, the vraill thicknesses ti and ta are substentialiy equal in 
order to provide substantially equal burst strength for the first and second ends. 300a 
and 300f, of the tubular member 300, In an exemplary embodirrwnt, the wall 
thicknesses, ti and t2, are both greater thiari the wall thickness to^ in order to optimally 
match the burst strength of the first and second ends. 300a and 300f, of the tubular 

30 member 300 wKh the intennediate portton 300d of the tubular member.300. 

In an exemplary embodiment, the first and second tapered portions, 300c and 300e, 
are inclined at an angle, a, relative to the tongitudlnal direction ranging from about 0 to 
30 degrees in order to optimally facilitate the radial expansion of ttte tubular memtier 
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300. In an exemplary embodiment, the first and second tapered portions, 300c and 
3006, provide a smooth transition t>etween the first and second ends, 30da and SOOf, 
and the intemiediate portion 300d, of the tubular member 300 in order to rronimize 
stress concentrations. 

5 

The intermediate sealing member 300g Is coupled to the outer surface of the 
intermediate portion 300d of tile tubular member 300. In an exemplary embodinrant, 
the intemiediate sealing member 300g seals the interface between the intermediate 
portion 300d of the tubular member 300 and the interior surface of a wellbbre casing 

10 • 305, or other preexisting structure, after the radial expansion and plastic deformation of 
the intennediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the irttennediate sealing member 300g has a substentialiy annular ctks 
section. In an exemplary embodiment the outeide diameter of the Intenmediate sealing 
member 300g is selected to be less than the outeide diameters of the first and second 

IS ends, 300a and 300f, of the tubular member 300 in order to optinrally protect the 
intermediate sealing member 30dg during placement of the tut>ular member 300 within 
the welibore casings 305. The Intermedtete sealing member 300g may be tebricated 
from any number of conventional oommerdally availabte nraterials such as, for 
exampte. thenmset or thennoplastic polymers. In an exemplary embodiment, the 

20 intermediate sealing nwnber 300g is tebricated from thermoset polymers in order to 
optimally seal the radially expanded intermediate portion 300d of the tubular member 
300 with the welibore casing 305. In several alternative embodtmente, the sealing 
member 300g includes one or more rigid anchors for engaging the weltoore casing 305 
to thereby anch<x' the radially expanded and plastically defonmed intenmediate portim 

25 300d of the tubular member 300 to the welibore casing. 

Referring to F^. 4, and 5a to 5d, in an exemplary' embodiment, the tubular member 
300 IS formed by a |mx»ss 400 that includes the steps of: (1 ) upsetting both ends of a 
tubular menrtber in step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular number in step 
415; (4) forming thread^ oonnecttons in both expanded upset ends of the tubular 
mMit>er In step 420; and (5) putting a sealing material on the outeide diameter of the 
non-exparxted intermediate portion of the tubular ntember in stop 425. 
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As iUustrated in FIG. 5a. in step 405, both ends, 500a and 500b, of a tubular member 
500 are upset using conventional upsetting methods. The upset ends, 500a and 500b, 
of the tubular member 500 indude the wall thidoiesses ti and t2. The Intermediate 
portion 500c of the tubular rhember 500 includes the wall thickness t(NT and the interior 

5 diameter Dmt. In an exemplary embodiment, the wall thidcnesses ti and t2 are 
substantially equal in order to provide burst strength that is substantially equal alor^ 
the entire length of the tubular member 500* In an exemplary embodiment, the wall 
thicknesses ti and ta are both greater than the wan thickness tinr in order to provide 
burst strength that is substantially equal along the entire length of the tubular member 

10 500. and also to optimally facilitate the fomiatkxi of threaded connections in the first 
and second ends, 500a and 500b. 

As illustrated in Fig. 5b, in steps 410 and 415, both ends, 500a and 5Q0b, of the tubular 
member 500 are radially expanded using conventk)nal radlat expanston methods, and 

15 then both ends, 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends, 500a and 500b, of the tubular member 500 indude the interior 
diameters and D2. In an exemplary embodiment, the interior diameters O1 and D2 
are substentialiy equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratio of the interior diameters Dt and D2 to the interior 

20 diameter Dint ranges frcmi about 100% to 120% in order to fodlitete the subsequent 
radial expansion of the tubular membe)* 500. 

In a preferred embodiment, the relationship between the wall thicknesses ti, t2, and 
of the tubular member 500; the inside diameters Di, D2 and Dint of ttie tubular nrtember 
25 500; the inskie diameter Dw^bor* of the weiibore casing, or other structure, that the 
tubular men^ 500 will be inserted into; and the putskie diameter Dcm of the 
expansion cone that wilt be used to radially expand the tubular member 500 within the 
weiibore casing is given by the foliowing expression: 

h 

30 

where U^t£ and 

By satisfying the relationship given in equatten (1), .the expanskKi forces plaoed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. Mor« generally, the relatlorishlp given In equation (1) may be 
used to calculate the optinf»l geometry for the tubular member 500 for subsequent 
radial expansion and plastic deformation of the tubular member 500 for fabricating 
5 andtor repairing a wellbore casing, a pipetinei or a structural support 

As illustrated in FIG. 5c, in step 420, oonveritiorial threaded connections, 500d and 
500e. are formed in both expanded ends. 500a and 500b. of the tubular member 500. 
In an exemplary embodiment, the threaded connections, 500d and 500e, are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from Atlas-Bradford. 

As ytuslrated In Rg. 5d, In step 425, a sealing member SOOf Is then applied onto the 
outside diameter of the non-expanded mtenrtedlate portion 500c of the tubular member 
15 500. The seaDng memtier SOOf may be applied to the outside diameter of^the non- 
expanded intermediate portion 500c of the tubular member 500 using any number of 
conventional commercially available methods. In a preferred embodiment, the seafing 
member 500f is applied to the outside diameter off the intemiediate portion 500c of the 
tubular member 500 using commerdaBy available chemical and temperature resistant 
20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular menders. 206. 214, and 220, of 
the system 200 are substantially identical to, and/or Incorporate one or more of the 
teachings of. the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular members 206. 214. 220. 300 and 500 wW now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605, a rear end 610, and a radial expansion section 615. 

30 

In an exemplary embodiment, the radial expansion section 615 includes a firet conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angte of attack o, and the second conical outer surface 625 
includes an angte of attadt Oa. In an exemplary embodiment, ttw angte of attack a, is 
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greater than the angle of attack 02. In tWs manner, the first conical outer surface 620 
optimally radially expands the Intemwdlate portions. 2060. 214c 220c 300d. and 500c 
of the tubular members. 206. 214, 220. 300, and 500. and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends, 206a 

5 and 206d, 214a and 214d. 220a and 220d. 300b and 306f. and 500a and SOOb, of the 
tubular members. ?06. 214, 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes an angle of atteck Oi ranging from about 8 to 20 
degrees, and the second conical outer svxface 625 includes an ahgle of atteck 02 
ranging from about 4 to '15 degrees In order to optimally radially expand and plastically 

10 • deform the tubular members, 206, 214. 220, 300 and 500. htore generaliy, the 
expansion oone 600 may include 3 or more adjacent conical outer surfaces having 
anglm of attack that decrease firom the front end 605 of the expanskm cone 600 to the 
rear end 610 of the expanston oone 600. 

15 Referring to Rg. 7, another exemplary embodimei^t of a tubular expansion cone 700 
defines a passage 700a and Includes a front end 705. a rear end 710. and a radial 
expansion section 715. In an exemplary embodimeitf, the radial acpanslon section 715 
Includes an outer surface having a substantially paraboflc outer profile thereby 
provMIng a parabotokl shape. In this manner, the outer surteoe of the radial expansion 

20 sectton 715 provides an angle of atteck that constently decreases from a maximum at 
the front end 705 of the expanston oone 700 to a minimum at the rear end 710 of the 
expansion oone. The parabolic outer profite of the outer surface of the radial 
expansion sectton 715 may be fonned using a plurality of adjacent discrete conicat 
sections and/or using a continuous curved surface. In this manner, the region of the 

25 outer surface tif the radial expanston section 715 adjacent to the front end 705 of ttte 
expanston cone 700 may optimally radially expand the Intemnediate portions. 206c 
214c 220c. 300d. and 500c, of the tubular members. 208. 214, 220. 300. and 500. 
while the region of the outer surface of the radial expansion sectton 71 5 adjacent to the 
rear end 710 of the expanston cone 700 may optlntfilly radially expand the pre- 

30 expanded first and second ends. 206a and 206d. 214a and 214d, 220a and 220d, SOOb 
and 300f , and 500a and SOOb. of the tubular members. 206. 214, 220. 300 and 500. In 
an exemplary embodiment, the parabolic profito of the outer surtece of the radial 
expanston secdon 715 Is selected to provMe an angto of atteck ttiat ranges from, about 
8 to 20 degrees in the \^nity of the front end 705 of the expanston cond 700 and an 
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angle of attack in the ^ntty of the rear end 710 of the expansion oone 700 from at)out 
4 to 15 degrees. 

In an exemplary embodiment, the tubular expansbm cone 204 of the system 200 is 
substantially identical to the expansion cones 600 or 700, and/or inoorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alternative embodiments, the teadiings of the apparatus 130. the system 
200. the expandable tubular men4)er 300. the method 400. and/or the expandable 
tubular member 500 are at iMWt partially combined. 

Referring to Fig. 8, in an alternalive embodiment, conventional temperature, pressure, 
and flow sensors, 802. 804. and 806. respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 
sensors. 802. 804, and 806. respectively, in turri are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperabjre, 
pressure, and flow sen«Ns to thereby control the operation of the flow control valves 
160 to enhance the operational ^ndency of the apparatus 130. In several exemplary 
embodiments, the control algorithms uWbsed by the oontrolier 810 for controlMng the 
operation of the flow control valves 160 as a function of the operating temperature, 
prassure, and flow rates within the perforated tidNitar members 145 are conventional. 

Referring to Fig. 9. In an alternative embodiment, a solid tubular member 905 Is 
coupled to one of the perforated tubular members 145 by radially expanding and 
plastically defbnfning the solid tubular member into engagement with the perforated 
tubular member in a conventional manner and/or using one or more of tlie radial 
expansion methods disclosed in one or more of the foliowing: (1) U.S. patent 
application serial no. 09/454.139, attorney dodcet no. 25791.03.02. filed on 12/3/1999. 
(2) U.S. patent application serial no. 09/510,913, attorney docket no. 25791.7.02. fflwl 
on 2/23/2000, (3) U.S. patent application serial no. 09/502,350. attorney docket no. 
25791.8.02. filed on 2/10/2000. (4) U.S. patent appBcatton serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent applicatkm serial 
no. 09/523.460. attorney docket no. 25791.11.02. filed on 3/10/2000. (6) U.S. patent 
appltoation serial no. 09/512.895. attomey docket no. 25791.12.02, filed on 2/24/2000. 
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(7) U.S. patent application serial no. 09/51 1,941, attorney docket no. 25791.16.02, filed 
on 2/24/2000. (8) U.S. patent appHcation serial no. 09/588,946, attorney docket no. 
25791.17.02. filed on 6/7/2000, (9) U.S. patent applicatton serial no. 09/559,122, 
attorney docket no. 25791 .23.02, filed on 4/26/2000. (10) PCt patent applicatk>n serial 

5 no. PCTAJSOO/18635. attorney docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 
provisbnal patent application serial no. 60/162.671. attorney docket no. 2579127, filed 
on 11/1/1999. (12) U.S. provistonal patent application serial no. 60/154,047. attorney 
docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisipnat patent applicatton serial 
no. 60/159.082.. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 

10 provisional patent application serial no. 60/159,039. attorney docket no. 25791.36, filed 
on 10/12/1999, (15) U.S. provistonal patent application serial no. 60/159.033, attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial 
no. 60/212.359, attorney docket no. 25791 .38, filed on 6/19/2000, (17) U.S. provisional 
patent appHcation serial no. 60/165.228, attorney docket no. 25791.39, filed on 

15 11/12/1999. (18) U.S. provistonal patbnt applteation serial no. 60/221.443. attorney 
docket no. 25791.45, filed on 7/28/2000. (19) U.S. provisional patent applicatim serial 
no. 60/221 .645. attorney docket no. 25791 .46. filed on 7/28/2000. (20) U.S. provistonal 
patent application serial no. 60/233.638^ attorney docket no. 25791.47. fitod on 
9/18/2000, (21) U.S. proviskKial patent application serial no. 60/237.334. attorney 

20 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisional patent appHcation serial 
no. 60070.007, attorney docket no. 25791.50. fitod on 2/20/2001; (23) U.S. piovistonal 
patent applicatton serial no. 60/262,434, attoniey docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provisional patent applicatton serial no. 60/259,486, attorney 
docket no. 25791.52. fitod on 1/3/2001; (25) U.S. provistonal patent application serial 

25 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provistonal 
patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applteation serial no. 60/317,985, attorney 
docket no. 25791.67, fitod on 9/6/2001; (28) U.S. pro^stonal patent application serial 
no. 60.318,386, attorney docket no. 25791.67.02, fitod on 9/1QC001; and (29) U.S. 

30 utility patent application serial no. 09/969,922, attorney docket no. 25791.69, fitod on 
10/3/2001, the disclosures of which are incorporated herein by reference. In this 
manner, the solid tubular member 905 fluidtoly seals the radtol passages fomned in the 
perforated tubutor member 145 thereby preventing ttie passage of fluMto materials 
and/or formation materiab through the perforated tubular .memttor. 
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Referring to Fig. 10» in an aitemative embodiment, the radial openings in one of the 
perforated tubular members 145 are sealed by injecting a hardenable fluidic sealing 
material 1005 into the radial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 1010 having one Qr more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 arid 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 Is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 seaBng members 140 prevent the passage of the hardenaUe fluidic sealing material 
out of the annulus between the one prorated tubular member 145 and the fonmation 
125. The pipe 1010 and sealing members, 1015 and 1020. are then removed from the 
apparatus 130, and the hardenabte fluidic sealing material is allowed to cure. A 
oonventtonal dnil string may then be used to remove any ewess cured seating material 

15 from the interior surface cf the one peribrated tubular member 145. in an e)»mplary 
embodiment, the hardenai)te fluidic seeing material is a curabte epoxy resin. 

in an aitemative embodiment as illustrated in Fig. 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defcmned into contact with the surrounding formation 125 thereby oon^ressing the 
sunouhding fonmation. In this manner, the sunounding fonmation 125 is mainteined in 
a stete of compression thereby stebiiizing the surrounding fomiation, reducing the flow 
of loose particles from the sunounding fonnation into tf\e radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydrocarit>ons from the 

25 surrounding fonmation. 

In an aitemative embodiment, a seismic source 1105 is positioned on a surface, 
location to thereby impart seismic energy into the fonmation 125. In ttiis manner, 
particles lodged in Vhe radial openings In the perforated tubular member 145 n^y be 
30 dislodged from ttie radial openings tttereby enhancing the subsequent recovery of 
hydrocarbons from the fbrmation 125. 

In an alternative enribodiment, after ttie perforated tubular member 145 has been 
radially expanded and ptesticaliy formed into contact witti the surrounding fonmation 
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125, thereby coupling the perforated tubular memt>er 145 to the surrounding formation* 
an impulsive load is applied to the perforated tubular member. The impulsive tod nr^y 
be applied to the perforated tubular mmiber 145 by applying the toad to the end of the 
apparatus 130. The impulsive load is then transferred to the surrounding fomiation 125 
5 thereby conrtpacting arKi/or slurrifying the swounding fonnation. As a result, the 
recovery of hydrocarbons from the fonnation 125 is enhanced. 

In an alternative embodiment, as illustrated in Fig. 12, a wellbore casing 1205 having 
one or more perforatior^ 1210 is position^ within the wellbore 105 that traverses the 

10 formation 125. When the apparatus 130 positioned viMn the wellbore 105» one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically deftonned into contact with, the weiit^ casing 1205 thereby 
compressing the surrounding formation 125. Irvthis manner, the surrounding fomration 
125 is nraintained in a stdte of compression thereby stabilizing the surrounding 

15 fonnation, reducing the flow of loose partides from the sunroundihg formation Into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocarbons from the surrounding fbnnation. 

In an alternative embodiment, a seisrtiic source 1215 is positioned on a surface 
20 location to ttiereby inrq>art seisnric energy into ttie formation 125. In this manner, 
particles lodged In the radial openings In ttie perforated tubular member 145 may be 
dislodged from the radial openings ttiereby enhancing ttie subsequent recovery of 
hydrocart)ons from the fonmation 125. 

25 In an altemative embodnnent, after the perforated tubular member 145 has been 
radially expanded and plasftically fmrod Into contact witti ttie weObore casing 1205, 
ttiereby coupling the perforated tubular member 145 to ttte surroundirig formation, an 
impulsive load Is applied to the perforated tAular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the toad to fhB end of the 

30 apparatus 130. The Impulsive load is ttmn transfarred to ttie sunrounding forrrmtion 125 
ttiereby' compacting and/or sfunrifying ttie surrounding fomiation. As a result, this 
recovery of hydrocartKins from ttie fomiation 125 is enhanced. 
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ReferrNig to Fig. 13, in an alternative emtxxiiment. one or more perforated tubular 
members 1^ are coupled to one of the petforated tubular members 145 by radii^ 
expanding and plasticBliy defbmrdng ttie perforated tubular member into engagement 
with the perforated tubular member in a conventional maimer andfor using one or more 
5 of the radial expansion methods disddsed in one or more of the foUovring: (1) U.S. 
patent application serial na 09/454.139, attorney docket no. 25791.03.02. filed on 
12/3/1999, (2) U.S.. patent application serial no. 09/510.913, attorney docket no. 
25791.7.02. filed on 2/23/2000, (3) U.S. patent appiicatkm serial no. 09/502.350. 
attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent appOcatkm adriai 

10 no. 09M40,338, iattomey docket no. 25791.9.02, fited on 11/15/1999, (5) U.S. patent 
appHcation serial no. 09/523.460. attorney docket no. 25791.11.02, fited on 3/10/2000, 
(6) U.S. patent appBcatkm serial no. 09/512.895, attorney docket no. 25791 .12.02, fitotf 
on 2/24/2000, (7) U.S. patent applicatton serial no. 09/511,941, attorney docket no. 
25791.16.02, fHed on 2/24/2000, (8) U.S. patent appKcaUon serial no. 09/588,946. 

15 attomey docket na 25791.17.02. fited on «/7/2000. (9) U.S. patent applteatton serial 
no. 09/559.122, attorney docket no. 25791.23.02. fited on 4/26/2000. (10) PCT patent 
appHcatkm serial no. PCTAJSOQ/18635, attomey doOket no. 25791.25.02. filed on 
7/9/2000. (11) U.S. provistonal patent applicatton serial no. 60/162.671. attomey docket 
no. 25791.27. filed on 11/1/1999, (12) U.S. provtetonal patent applicatton serial no. 

20 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999. (13) U.S. provistonal 
patent applteation serial no. 60/159.082, attomey docket no. 25791.34. filed on 
10/12/1999, (14) U.S. provisional patent applicatton serial no. 60/1S9,039, attomey 
docket no. 25791.36. filed on 10/12/1999. (15) U.S. provisional patent appHcation serial 
no. 60/159.033. attomey docket no. 25791.37, filed on 10/12/1999. (16) U.S. 

25 provisional patent applicatton serial no. 60/212.359, attomey docket no. 25791.38, fited 
on 6/19/20)0. (17) U.S. provisional patent application s«1al no. 60/165.228. attorney 
docket no. 25791.39. filed on 11/12/1999. (18) U.S. provisional patent applicatton serial 
no. 60/221,443. attorney docket no. 25791.45, fited on 7/28/2000. (19) U.S. provisional 
patent appitoatton sericd no. 60/221.645. attomey docket no. 25791.48. filed on 

30 7/28/2000, (20) U.S. provisional patent appBcation serial no. 60/233,638. attomey 
(tocket no. 25791.47. filed on 9/18/2000. (21) U.S. provistonal patent application serial 
no. 60/237.334. attomeydocket no. 25791.48. fited on 10^2000. (22) U;S. provisional 
patent applk»tlon serial no. 60/270.007. attomey docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provisional patent appRcation serial no. 60/262.434. attomey 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259,486, attorney todket no. 25791,52, filed on 1/3/2001; (25) U.S. provisional 
patent applicatioi\ serial no; 60/303.740. attorney dodcet no. 25791.61, filed on 
7/6/2001; (26) U.S. provisional peterit application serial no. 60/313.453. attorney docket 
5 no. 25791.59. lied on 8/20/2001; (27) U.S. provistonal patent applicatton serial no. 
60/317.985, attorney docket no. 25791.67. filed on 9/6/2001; (28) ll.S. provisional 
patent application serial no. 60/318.386. attorney docket no. 25791.67.02. fiied on 
9/10/2001; and (29) U.S. utility patent appHcatkm serial no. 09/969.922. attorney docket 
no. 25791.69. filed on 10/3/2001, ttie disclosures of wtitoti are incorporated herein by 
10 reference, in this manner, the peiforated tubular mentber 905 modifies the Hem 
characteristks of the perforated tubular ment>er 145 tliereby pemnitting the Operator of 
the apparatus 130 to modify the overali flow characteristics of the apparatus. 

In an aitemative embodiment, as illustrated in Fig. 14. a one-way vahm 1405 such as.^ 
15 for example, a check valve fiuMidy couples the interior of a pair of adjacent perforated 
tubular members. 14Sa and 145b. that octract f^rocarbons from corresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrocarbons that are being extracted firom zone A vMII not flow into the depleted zone 
B. 

20 

In an aitemative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothenmal energy from a tergeted subterranean geottiennal zone 1505. In this 
manner, the operational efficiency of the extraclton of geothermal energy is signlfteantly 
enhanced due to the increased intemai diameters of the various radially expanded 
25 elements of the apparatus 1 30 that pemtft greater volumetric floy». 

In an aitemative embodiment, the perforated tubular members, 145, 210, 212, 216, 
218, and 1305 of the apparatus 130 may be cleaned by further radial expanskMi of the 
perforated tubular members. In an exemplary embodiment, the amount of further radial 
30 expansion required to dean the radial passages of the perforated tubular members 
145, 210, 212, 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatos^has been described that includes a zonal Isoiatton assembty including 
one or more soDd tubular members, each solM tobular member including one or more 
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external seals, and one or more perfoiated ftjbular members coupled to the solid 
tutHdar members, and a shoe cxMipled to the zonal Isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes one or more intenmediate 
solid tubular members coupled to and Inteiteaved among the perforated tubular 
5 . nwrben, each intermediate soNd tubular, nnember including one or more external 
seals. In an exemplary embodiment, the zonal Isolation assembly further includes one 
or more valve members for controliing the flow of fluidic materials between the tubular 
members. In an exeimplary embodiment, one or more of the intennedlate solid tubular 
members Include one or more valve members. 

10 

An i4)parBtus has also been described 0iat includes a axial isolation assembly that 
Includes one or mdre primary solid tubulars, each primary solid tubular including one or 
more external annular seals, n perforated tubulars coupled to the primary solid 
tubulars, and n-1 intermediate solid tubulars ooupted to and interteaved onong the 
15 perforated tubulars, each intermediate solid tubular including one or more external 
smnular seals, and a shoe coupled to the 2x>na\ isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or mors primary solid 

20 tubulars within the wellbore. tiie primary solid tubulars traversing the first subtenanean 
zone, positioning one or more perforated tubuters wittiln the wellbore, the perforated 
tubulars traversing the second subterranean zone, fluididy coupling perforated 
tubulars and the primary solid tubulars, and preventing the piassage of fluids from the 
first siibterranean zone to the second subtenanean zone wittiin ttie weliboiiB extemai to 

25 ttie solid and perforated tobulars. 

A method of extracting materials from a producing subtenanean zone in a wellbbre, at 
toast a portion of the wellbore including a casing, has also been described that includes 
posltfoning one or more primary solid tubulars vi^lthin the vweilbore. fluldrcly coupDr^g ttie 
30 primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the wellbore. t»w pefforated tubulars traversing the producing subterranean 
zone, fluididy coupling the perforated tubulars with the primary solid tubulars. fluididy 
isolating the produdng subterranean zone frorn at least me ott^er subtenanean zone 
within the wellbore. and fluididy coupling at least one of the perforated tubulars with the 
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priDdudng subterranean zone. In an exemplary embodiment the method further 
kidudes controllably fluidicly deooupllrig at least one of the perforated tiA)ulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that indudes a subterranean fomiatlon induding 
a wellbore, a zonal isolation assembly at least partially positioned within the weilbore 
that Indudes one or more solid tubular men4)ers, each solid tubular member induding 
one or more extemal seals, and one or more perforated tubular members coupled to 
the sdid tubular, members, and a shoe positioned within the weilbore coupled to the 

10 • zonal tsdatlon ass^nUy, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process performed within 
the weilbore. In an exemplary embodiment, the zonal isolation assembly further 
indudes one or more intermediate solid tubular members coupled to and interleaved 
among the perforated tubular members, each intermediate solid tubular member 

15 induding one or nrne extemal seats, wherein at least one of tlie solid tubular 
members, the peitorated tubular membm, and the irttermediate solid tubular nriembers 
are formed by a radial expdnsk>n pmces$ perfbnned within the weilbore. In an 
exBntftarf embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the sdid tubular members and 

20 the perforated tubular members. In an exemplary emt>odiment, one or more of the 
intermediate solid tubular members indude one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatus has also been described that indudes a subterranean formation induding 
a weilbore. a zonB\ isolation assembly positioned within the weilbore that indudes one 
or more prirnary solid tubulars. each primary solid tubular induding one or more 
extemal annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 intermediate solid tubulars coupled to and interleaved among the 

3D perforated tubulars, each intenmediate Mild tubular induding one or more extemal 
annular seate. and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars, the perforated tubulars, and the intenmediate solid 
tubulars are fonned by a radial expansim process performed within the weilbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
welibore has also been described that includes positioning one or more primary soiid 
tubulars within the welibore, the primary soiid tubulars traversing the first subterranean 
zone, positioning one or more peifbrated tubulars within the welibore, the perforated 
5 tubulars traversing the second subtenranean zone, radtaliy expanding at least one of 
the primary solid tubulars and perforated tubulars within the welibore, fluidldy coupling 
the perforated tubulars and the primary solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
welibore external to the primary solid tubulars and peribrated tubulars. 

10 

A method of extracting materials from a producing subterranean zone in a welibore, at 
least a portion of the welibore Including a casing, has also been described that bidudes 
positioning one or more primary solid tubulars within the welibore, positioning one or 
more perfbrated tubulars within the welibore, the perforated tubulars traversing the 

15 producing subterraneah zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars virithin the welibore, fluidldy coupling the primary 
solid tubulars mMi the casing, fluidldy coupling the perforated tubulars with the primary 
solid tubulars, fluidldy Isolating the produdng subterranean zone from at least one 
other subtenanean zone within the welibore, and fluidldy coupling at least one of the 

20 perforated tubulars ^th the produdng subterranean zone. In an exernplary 
embodiment, the method further Indudes controllably fluldidy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatiG has also been described that indudes a subterranean formation induding 
25 a welbore, a zonal isolation assembly positioned within the welibore that indudes n 
solid tubular members positioned v^n the welibore, each solid tubular rmmber 
indudfaig one or nrK>re external seals, and n-1 perforated tubular members positioned 
within the welibore coupled to and Interteaved among the solid tubular members, and a 
shoe positioned ^thin the welibore coupled to the zonal teolation assembly. In an 
30 exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular membm and 
the perforated tubular members. In an exemplary embodiment, one or more of the 
soTid tubular memt>ers Indude one or more valve members for controlling the flow of 
fluids between the solid tubular ririembers and the perforated tubular members. 



A system for isolating a first subterranean zone from a second sutiterranean zone in a 
wellbore has also been described that includes means for positioning one or more 
primary solid tubulars within the welibore. the primary solid tubulars traversing the first 
5 subterranean zone, means for posKtonhg one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zone, means for 
fiuidiciy coupling the perforated tubulars and the primaiy solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subteHBnean zone within the wellbore external to the primary scrfid tubulars and the 
10 perforated tubulars. 

A systern for extracting materials from a producing subtarranean zone in a weHbora, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

15 flukJidy coupltng the primary solid tubulars with the casing, means for positioning one 
or mora perforated tubulars within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, means for fliddidy coupling the perforated tubulars with 
the primary solid tubulars, means for fluididy isolating the producing subtenanean zone 
from at least one c^er subterranean zone within the weiibore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subterranean zone. 
In an e)»mplary embodiment, the system further indudes means for controllably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for Isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars travers^ the first 
subterranean zone, means for positioning one or more perforated tubulars within the 
wellborB. the perforated tubulars traversing the seoorwJ subtenanean zone, means for 

30 radiaHy expanding at least one of the primary sc^ tubulars and perforated tubulars 
virithin the wellbore, means for fluididy coupling the perforated tubulars and the primary 
solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the weiibore external to the 
primary solid tutnjlars and perforated tubulars. 
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A system for extracUng materials from a producing sutiterranean zone in a weinxMe. at 
least a portion of the weHI)ore induding a casing, has also l>een descritwd that Includes 
means for positioning one or more primaiy soDd tulHilars within the welltwre, means for 

5 posltionirig one or rnore perforated tubulars within the weill)ore, the perforated tut)u 
traversing the producing sutrtenanean zone, means for rwHaUy expanding at least one . 
of the primary solid tubulars and the perforated tiiNJiars within the w^tiore. means for 
fluitiUdy coupling the primaiy solid tubul»s wHh the casing, means for fluidicly coupling 
the perforated tubulars wHh the solid tubulars. means for fluidiciy isolating the 

10 producing subterranean zone from at least one ottier subterranean zime within the 
weHbore. and means for fluldidy coupling at least one of the perforated tubulars with 
the producing subterranean zone. In an exenqilary embodiment, the system forther 
includes means for controliably fluidiciy decoupling at least one of the prorated 
tubulars from at least one other of the perforated tubulars.. 

15 

A system for isolating. subterranean zones traversed by a wellbore has also been 
described that Includes a tubular support member defining a first passage, a tubular 
expanston cone defining a second pass^ fluidicly coupled to the first passage 
coupled to an end of the tubular support merrier and comprising a tepered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defii^ a valveabte passage coupled to an end of the tubular liner, 
wtierein the tubular liner Includes one or more expandable tubular members that each 
include a tubular body comprising an interm^iate portion and first and second 
expanded end ppctions coupled to opposing ends of the intemoediate portion, and a 

25 sealing member coupled to the exterior surface of the intennedlate portiwi, and one or 
more slotted tubular members coupled to the expandabto tubular members, wherein 
the inside diameters of the other tubular members are greater than or iaqual to the 
outside diameter of the tobular expansion cone. In an exemplary embodiment, the wait 
thidcnesses of the first and second expanded end portions are greater than the wan 

30 thidcness of the intemwdlate portion. In an exemplary embodiment, each expandable 
tubular nrember further includes a first tubular transltlonary nrwnnber coupled between 
the first expanded end portion and the Intermediate portion, and a second tobular 
transitionary merhber coupled between the second expanded end portion and the 
intemtediate portion, wherein the angles trf incUnatton of the first and second tobular 
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transitionary members relative to the intemfiediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intermediate 
portion ranges from about 75 peroent to about 98 percent of the outside diameters of 
the first and second expanded end portions, in an exemplary embodiment, the burst 

5 strength of the first and second expanded end portions is substantiaiiy equal to the 
burst strength of the intemnediate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the intermediate portion ranges from about 100 to 120 percent In 
an exOTipiary emt>odiment, the rdationship t)etween the wall thicknesses ti, t^, and tm 

10 • of the first expanded end portion, the second expanded end portion, and the 
intemiediate portion, respectively, of the expandable tubular members, ttie inside 
diameters D|, D2 and Dm of the first expanded end porticm, the second expanded end 
portton, and the intemt^iate portion, respectively, of the expandable tutnilar nnembers, 
and the iriside diameter D^eitem of the wellbore casing that the expandable tubular 

15 member will be inserted Into, and the outelde diameter Door» of the expansion cone that 
wHI be used to radially expand the expandable tubiilar member within the weibore Is 
given by the following expression: 

wherein ti = and wher^n Di = D2. In an exempldry embodiment, the tapered end of 
20 the tubular expanston cone includes a plurality of adjacent discrete tepersd sections. 
In an exemplary embodiment, the angte of atteck of the adjacent discrete tepered 
secttons increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expanston cone. In an exemplary embodinrient, the 
tepered end of the tubular expansion cone includes an paraboloid body. In an 
25 exemplary embodiment, the angte of atteck of the outer surteoe of the parabotoid body 
increases In a continuous manner from one end of the parat)Oloid body to the opposite 
end of the parak>olokl body. In an exemplary emtxxliment. the tubular liner comprises 
a plurality of expandabte tubular members; and wherein the other tubular members are 
interieaved among the expandable tubular nriembers. 

30 

A method of Isolating subterranean zones traversed by a wellbore has also been 
descritml that includes portioning a tubular liner within the weDbcro, and radially 
expanding one or more discrete porttons of the tubular liner into engagement with the 



wellbore. In an exemplary* ernbodiment, a pluraltty of discrete portions of the tubular 
liner are radially expanded into engagement with the wellbore. in an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expandisd. In 
an exemplary embodiment, one of the discr^ portions of the tubular liner is radially 

* 5 expanded by injecting a fluidic material into the tubular linen and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remsdning ones of the discrete portions of the tubular liner. 
In an exemplary embodiment, the tubular liner oorT4>rises a plurality of tubular 
members; and wherein one or more of the tubular members are radially expanded into 

1 0 engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular meinbers that are radially expanded into engagement with the wellbore 
comprise a portioin that is radially expanded into engagement with this wellbore and a 
portion ttiat is not . radially expanded into erigagement with the wellbore. In an 

15 emmpldry embodiment, the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprislrig an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intennedlate 
portion, and a sealing member coupled to ttte exterior surface df the intermediate 
portion, and ohe* or nxra slotted tubular members coupled to tlie expandabte tubular 

20 nrambers* wherein the Inside diameters of the stotted tubular members are greater than 
or equal to the rhaximum inside diameters of the expandable tubular rnembers. In an 
exemplary embodiment, the tubular liner hdudes a plurality of expandabte tubular 
membm; and wherein the slotted tubular members are interleaved among the 
expandable tubuter members. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that Includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or mtxe discrete portions of the tubuter liner into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radierily ex;»nded into engagement with the wellbore. 
In an exemptery embodiment, the remaining portions of the tubular liner are rK>t radially 
expanded. In an exemplary embodimmt. one discrete portion of the tubular liner is 
radially expanded by injecting a fluidic rraterial into the tubular liner, and wherein the 
other discrete portions of the tubular finer are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tutKJiar liner. In an 
exemplary enntKxJIment, the tubular liner includes a plurality of tubular memt)ers; and 
wherein one or more (rf the tubular members are radially expanded into engagement 
vMth the wellbore and one or more of the tubular members are not radially expanded 
5 into engagement with the wellbore. In an exemplary embodiment the tubular members 
that are radiaOy expanded into engagement with the wellbore include a portion that is 
radially expanded into engagement with the wellbore and a pc^tion that Is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for Isolating subtenanean zones has also been described that Includes a 
subterranean fbmnatlon defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete tocattons. In an e)»mplary 
embodiment the tubular liner is coupled to the tx>rehoie at a plurality of discrete 
locatiohs. In an exenriplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrele portions of the tubular liner Into engagement with the 
borehole. In an exemplary embodiment a phireriity of discrete portions of the tubular 
liner are radially expanded into engagernent with the borehole, in an exemplary 
embodiment the remainbfig portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular liner, arid wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expariston oorie 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or more of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment the tubular numbers that are radially, 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagerrmit with the boiehde and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplary embodiment prior to 
the radial expansion the tubular liner indudes one or more expandable tubular 
members that each ir)dLKJe a tubular body cornprisjng an intermediate portion and first 
and second exparuled erxl portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the Intermediate 



54 



portion, and one or more slotted tubular memt)ers coupled to the expandable tubular 
members, wherein the inside diameters of ttie slotted tubular rnembers are greater than 
or equal to the maximum inside diameters of the expandable tubular membeis. In an 
exBfflplaiy eirdKxftnent. the tubular Hner Includes a plurality of expandable tubular 
5 members: and Wherein the slotted tubular menfd)ers are interleaved among the 
expand^ tubular members. 

Ah apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 

10 extemai seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operabty coupled to the perforated tubular 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or rhora temperature sensors operably coupled to one or more of Ihe 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular members, one or mbre pressure sensors operably coupled to one or 
mors of the perffbrated tubular menibers for monitoring the operating prsssurs within 
the perforated tubular nnembers, and one or more flow sensors operably coupled to 
one or more of the perforated tubkAar members for monitoring the operating flow rate 
wtthtn the perforated tubular members* a shoe coupled te the zonal isolation assembly, 

20 and a controHer operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular niembers and the perforated tubular manors are fonmd by a 
radial expansion process peribmned within the wellbore. ' 

25 

A method of isolating a flrst subten^nean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the wettbore, the solid tubulars traversing the flrst subterranean zone, proitionlhg 
one or more perforated tubulars within the wellbore, the perforated tubulars traversing 
30 the second subtenanean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluldldy coupling the perforated 
tLdndars and the solid tubulars, prewnting the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars end perforated tubulars, monitoring the operating temperatures. 



55 



pressures, and flow rates within one or mon of the perforated tubulars, and contrdling 
the flow of fluldic materials through the perforated tubulars as a function of the 
nionitored operating temperatures, pressures, and flow rates» 

5 A method of extracUng materials from a producing subterranean zone in a welibore, at 
least a portion of the wellbore indudirg a casing, has also been described that Includes 
positioning one or more solid tubulars ^ttiin the wellbore, positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulafs within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubuDars, fluididy 
isolating the produdng subterranean zone from at least one other subtenanean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that indudes means for positkxiing one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
25 means for fhddidy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtsrranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, means for monitoring the operating temperatures, pressures, and flow rates 
wtthin one <^ more of the perforated tubulars. and means for controlling the flow of 
30 fluldic materials through the perforated tutHilars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a produdng subterranean zor^e in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
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means for positioning one or mofB solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means fbr fluididy 

5 coupling the solid tubulars with the casing, means ifor fluididy coupTmg the perforated 
tubulars with the solid tubulars, means for fluididy isolafing the produdng subten^nean 
zone from at least one other subterraneari zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for monitoring the operating temperatures, pressims, and flow rates within one 

10 or more of the perforated tubuldrs, and means for controHing the flow of fluidic 
materials through the perflated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonali Isolation assembly 
15 induding: one or more solid toibular members, each solid tubiOar member induding one 
or more external seals, one or more perforated tubular members each biduding radial 
passages coupled to the sdid tubular members, and one or more sdid tutnjiar liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isoteitlon assembly. At least one of the sdki tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, and the solid tubular liners are fbnned by a 
radial expansion process perfbmied within the wellbore. 

25 A method of isolating ia first subterranean zone from a second subterranean zone in a 
wellbore has also been descrttml that indudes positioning one or mora . solid tubulars 
witNn the wellt>ore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each indudir^ one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zme, radially 

30 expanding at least one of the solid tubulars and perforated tiA>ulars within the wellt>ore, 
fluididy ooupllrig the perforated tutniiars and the primary sdid tubulars, preventing the 
passage of fluids from the first sutitarranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more solid tubular liners within the interior of one or more of the 
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perforated tubulars, and radially exparKlirig and plastically deforming the solid tubular 
liners vwthtn the interior of one or more of the perforated tubulars to fluldicly seal at 
telast some of the radial passiages of the perforated tubulars. 

5 A method of extracting materials from a producing subtenraneari zone in a wellbore, at 
least a portion of the weilbore including a casing, has also been described that includes 
posittonhg one or more solid tubulars within the weilbore, positioning one or more 
perforated tubulars each including one or more mM passages within the weilbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the weilbore, fluldicly 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy Isolating the produdng subterranean zone from at least 
one other subtenranean zone within the weilbore, fluldicly coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or more. 

15 solid tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plasticaliy defofnilng the solid tubular liners within the intoior erf 
one or nrxMre of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subterranean zone from a second subtenranean zone in a 
weUbore has also been descrit)ed that indudes means for positioning one or noK>re solid 
tubulars within the weilbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or mora 
radial passages v^in the wellt)ore, the |:^rf orated tubulara traversing the second 

25 subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weUbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first . 
subterranean zone to ttie second subterranean zone v^thin the weilbore external to the 
primary sdid tubulars and perforated tutHjIars, means for positioning one or more solid 

30 tubular liners within the interior of one or more of the perforated tubulars. and means 
for radially expanding and plastically defcmning the solid tutHJtar finere within the interior 
of one or more of the perforated tubulara to fluididy seal at least some of the radial 
passages (rf the perforated tubulars. 



58 



Aocording to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, has also been described that Includes means for positioning one or 
mora solid tubulars within the wellbore. means for positioning one or more perforated 

5 tubulars each including one or more radial passages within the wellbore, the perforated 
tubulars traversing the producing subterranean zone, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fiuldidy coupling the solid tubulars with the rasing, means for fluididy coupling the 
perforated hjbulars with the solid tubulars, means for fluididy isolating the produdng 

10 subterranean zone from at least one other subtenanean zone within the wellbore, 
means for fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically defomrring the solid tubular liners within the interior of one or more of the 

15 perforated tubulars to fluidlciy seal at least sorne of the radial passages of the 
perforated tubulars. 

An apparatus has ateo been described that indudes a zonal isolation assembly 
induding: one or more solid tubular meml>ers, each solid tubular member induding one 
20 or more external seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular nnembers for sealing at least some of the radial 
passages of tiie perforated tubular members, arxl a shoe coupled to the zonal isolation 
assembly. 

25 

A method of isolating a first subterranean zor^ from a second subterranean zorie in a 
wellbore has also been descrit^ that indudes positioning one or more solid tubulars 
within the welit)ore, the solid tubulars traversing the first subterrariean zone, posfUoning 
one or more perforated tubulars each induding one or more radial passages within the 
30 wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the soKd tubulars and perforated tid)ulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary sdid tubulars, preventing the 
passage of fluids from the first subtenanean zone to the second subtenranean zone 
within the wellbore external to the priniary sdid tubulars and perforated tubulars, 
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sealing off an annular regioh within at least one of the perforated tubulars, and injecting 
a hardenable fluidic sealing material into the sealed annular regions of the perforatcid 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean rone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
posWontng one or .more solid tubulars within the wellbore, positioning one or more 
perforated tubulars eac^ Including one or more radial passages wthin the wellbore, the 
perforated tubulars traversing the producing subtenanean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perfor&ted tubulars 
with the solid tubulars, fluididy isolating the producing subterranean zone from at least 
one other subtenanean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subtenaneah zone, sealing off an annular region 

15 within at least one of the perforated tubulars, and injecKng a hardenable fluidic sealing 
material Into the sealed annular regions of the perforated tutHilars to seal oflf at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subtenranean zone from a second subterranean zone in a 
20 wellbore has also been described that Indudes means for positioning one or more solid 
tutHJlars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each Induding one or nK)re 
radiat passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore. means for flutdicty couplHig the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
prinr^ry solid tubulars and perforated tubulars, means for sealing off an annular region 
within at least one of the perforated tubulars, and means for injecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a producing subterranean, zone in a wellbore, at 
least a portion of the wellbore induding a casirig, has also been described that indudes 
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means for positioning one or more solid tubuiars within the welllx>re, means for 
■ positioning one or more perforated tubuiars each including one or more radial 
passages within the weUtiore, the perforated tutnjlars traversing the producing 
sutrterranean zone, means for radially expanding at least one of the solid tubuiars and 

5 the perforated tubuiars wKhln the wellbore, means for fluldlciy coupling the solid 
tubiriars with the casing, means for tliridicly coupling the perforated tubuiars with the 
solid tubuiars. means for fluldidy isolating the producing sudMerranean zone firom at 
least one other subterranean zone within the welbore. means for fliMldy coupling at 
least one of the perforated tubulws with the producing subterranean zone, means for 

10 sealing off an cmnular region within at least one of the perfbrated tubuiars. and means 
for injecting a hardenable fluidic sealing mfiterial into the sealed annular regions of the 
perforated tubiters to seal off at least sonrie of the radial passages of the perforated 
tubuiars. 

15 An apparatus has also been described that includes a zonal isolation assembly 
positioned within a weHbore that traverses a subterranean fonrnatlon including: one or 
nnore solid tubular members, each soBd tubular member including one or more external 
seals, one or more perforated tubular menfri)erB coupled to the solid tubular members, 
and a ^we oo(4>led to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tirt)ular members are fonned by a radial expansion 
process perfomned withh the wellbore. and at least one of the perforated tubular 
members are radi^ expanded into bitimate contact with the subtenanean fwmation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into infimate contact wHh the subtenanean fbmration oonv>ress the 

25 subterranean formation. 

A method of isolating a first subterranean zone from a second subtenanean zone in a 
wellbore has also been described that includes positioning one or more solid tubuiars 
withb) the wellbore. the solid tubuiars traversing the first subterranean zone, positioning 
30 one or more peiforated titulars within the wellbore each including one or more radial 
passages, the perforated tubutars traversir^ the second subterranean zone, radially 
expanding at least one (rf the primary solid tubuiars and perforated tubuiars within the 
wellbore. radlaOy expanding at least one of the perforated tubuiars into intimate contect 
with the second subterranean zone, fluididy coupling the perforated tubuiars and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the seoond subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodirnent, the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone compress 

5 thQ second subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrat&ng the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded Into intimate contact 

10 with the second subtenanean zone. In an exemplary OTtbodiment, the method further 
includes applying an impulsive load to the perforated tutHilars that are radially 
expanded into intimate contact with the second subterranean zone to increase the rate 
cf recovery of hydrocarbons from the second subtenanean zone, 

15 A method of extracting materials froni a producing subtenranean zone in a wellbore, at 
least a portion of the weDbcm including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
.perfbrated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing tte produchg subterranean zone, radially esqiandlng at 

20 least one of the solid tubulars and the perforated tubulars within the welibcm, radially 
expanding at least one of the perforated tubulars Into intimate contact with the 
producing subterranean zone, fluididy coupling the solid tubulars with the casing, 
fluidicly coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
prpdudng subtenanean zone from at least one other subterranean zone within the 

25 weDbore, and fluMidy coupling at least one of the perforated tubulars with the 
pnodudng subtenanean zone. In an exemplary embodiment, the perforated tubulars 
that are radially expanded into intimate contect with the produdng subterranean zone 
compress the prcxludng subterranean zone. In an exemplary emt>odiment the method 
further indudes vibrating the producing subterranean zone to increase the rate of 

30 recovery of hydrocarbons from the produdng subterranean zor^. In an exenplary 
embodiment, the mettod further indudes vibrating the produdng subterranean zone to 
ctean the radial passages of the perforated tubulars that are radially expanded into 
intimate conted with the produdng subterranean zone. In an exemplary embodiment 
the method further indudes appl^ng an impulsive load to the perforated tubulars that 



are radially expandetl into intirnate contact with the. producing subterranean zone to 
Increase the rate of recovery of hydrocarbons from the producing subtenanean zone. 

A system for Isolating a first subterranean zone from a second subtenanean zone in a 

5 weDbore has also been described that Indudes means for positiontng one or more solid 
tibulars within the welibore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the welibore each 
Including one or more radial passages, the perforated tubuiars traversing the second 
subtenBnean zone, means for radially expanding at least one of the solid tubulars and 

10 perforated tubulars within the welibore. means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subterranean zone, means for 
fluidicly coupling the perforated tubulars and the solid tubulars. and means for 
preventing the passage of fluids from the first subtenBnean zone to the second 
sut)terranean zone within the welibore external to the solid tubulars and perforated 

15 tubiilars. In an exemplary embcxitment. the means for radially expanding at least one 
of the perforated tubulars into Intimate contact with the second subterranean zone 
conprises means for compressing the second subtenranean zone. In an exemplary 
embodiment, the system furtlier indudes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 

20 zone, in an exmiplary embodiment, the system further includes means for vibrating 
the second subterranean zone fo dean the radial passages of the perforated tubulars 
. that are radially expanded into intimate contad vM\ the second subterranean zone. In 
an exemplary erDbodlnrient. the system further indudes means for* applying an 
impulsive load to the perforated tubulars that are radially e)q>anded Into intimate 

25 contad with the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

A system for exbBding materials from a produdng subtenanean zone In a welibore. at 
teBSt a portion of the welibore induding a casing, has also been described that indudes 
30 means for positioning one or more solid tubulare within the welibore, means for 
positioning one or more perforated tubulars within the welibore eadi Induding one or 
more radial openings, the perforated tubulare travereing the produdng subterranean 
zone, mear^ for radially expanding at least one of the solid tubulare and \hB perforated 
tubulare within the welibore. means for radial^ expanding at least one of the perforated 
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tubulars into intimate contact with the producing subterranean zone, means for flukiidy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars the solid tubulars, means for fluididy isolating the produdng subtenranean 
zone from at least one other subterranean zone within the wellbore, and means for 

5 fluktidy coupling at least one of ttie perforated tubulars with the produdng 
subterranean zone. In m exenvlary embodiment, the means for radially expanding at 
least one of the perforated tubulars into Intimate contact with the produdng 
subterranean zone corriprises means for compressing the produdng subterranean 
zone. In an memplary embodiment, the systmn further Indudes means for vbrating 

10 the produdng subterranean rone to increase the rate of recovery of hydrocarbons from 
the produdng subterranean rone. In an exenrtplary embodiment, the system further 
indudes means for vibrating the produdng subtefranean rone to dean the radial 
passages of the perforated tubulars that are radially expanded into Intimate oontad 
wHh the produdng subterranean zone, in an exemplary ennbodiment, the system 

15 further mdudes means for applying an Impulsive Irad to the perforated tubulars that 
are radially expanded into intbnate contad vinth the produdng subterranean rone to 
increase the rate of recovery of hydrocarbons from the produdng subterranean zone. 

An apparatus has also been described that indudes a ronal isolation assembly 
20 posiUoned yuMu a wetibore that traverses a subterranean formation cvul indudes a 
perforated wellbore casing, indudlng: one or more solid tubular members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
members coupled to the soBd tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the soikl tubular members and the perforated 
25 tubular members are fbnm^ by a radial expansion process perfonmed within the 
weilbore, and at least one of the perforated tubular members are radially expanded into 
intimate contad with the perforated wellbore casing. In an exemplary embodiment, the 
perforated tubular members that are radially expanded Into intimate conted with the 
perforated casir^ compress the subterranean fbrmatioh. 

30 

A nwthod of isoiating a first subterranean zone from a secorKl subterranean rone in a 
wellbore that indudes a perforated casir^ that traverses the second subterranean 
rone, has also bem\ descnt)ed that indudes positioning one or more sdkl tubulars 
within the wellbore, the solid tubuliairs travereing the first subterranean zme, positioning 
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one or more perforated tubulars within tlie wellix>rB eadi including one or more radial 
passages, the perforated tutnilars traversing ttie second subterranean zone, radially 
expanding at least one of the prinruiry solid tubulars and perforated tubulars within the 
welRxm, radially expanding at least one of the perforated tubulars into intimate contact 

5 with the perforated casing, fluididy coupling the perforated tubulars and the solid 
tubulars. and preventing the passage of fluids from the first subterranean 2X>ne to the 
second subterranean zone within the wellbore extemal to the solid tubulars and 
perforated tubulare. in an exemplary embodiment, the perforated tubulars that are 
radially expanded Into intimate contact with the perforated casing compress the second 

10 subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the second subtenwiean zone to increase the rate of ^recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodimdnt the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulara that are radially expanded into inOmate contact 

15 with the perforated casing. In an exemplary embodiment, the method further indudes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocarbons from the second subWranean zone. 

20 A method of extracting materials from a produdng subterranean zone in a wellbore, at 
least a portion of the w^bore Induding a casing and a perforated casing that traverses 
the produdng subterranean zone, has also been described that indudes positioning 
one or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each induding one or more radial passages, the perforated 

25 tidHJlars traversing the produdng subtenranean zone, radially expanding at least one of 
the solid tubulara and the perforated tubulars within the wellbore, radially expanding at 
' least one of the perforated tubulara into intimate contact with the perforated casing, 
fluMldy coupling the solid tobutars with ^ casing, fluidlcly coupling the perforated 
tubulars with the sdid tubulara, fluididy isolating the produdng subtenranean zone from 

30 at least oM other subt^ranean zone within the wellbore, arKl fluididy coupling at least 
one of the perforated tubulara with the rmxludng subterranean zone. In an exemplary 
embodiment, the perforated tubulara that are radially expanded into intimate opnted 
with the perforated casing compress the produdng subtenBnean zone. In an 
exemplary embodiment, ttie method further indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hydix)cart)ons from the producing 
subterranean zone. In ah exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded Into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubuiars that are radially expanded into intimate 
contact the perforated tubulars to inarease the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subterranean W[\b from a second subterranean zone irt a 
wBllbore that includes a perforated casing that traverses the second subterranean 
mne, has also been described that includes means for positioning one or more soTid 
tubulars within the'wellbore. the solid tubulars traversing the first subterranean zone, 
mear)s for positioning one or more perforated tubulars within the weObore each 

15 including one or more radial passaged, the perforated tubulars traversing the second 
sutitenanean zone, means for radially expandirtg at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for radially e}q)andlng at least one of the 
peribrated tutHilars into intimate contact with the perforated casing, means for fluidity 
coupling the perforated tubulars and the solid tubulars, and means for prevmting the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore isxtemal to the solid tubulars and perforated tubulars. In an 
exemplary embodmnent, the means for radially expanding at least one of the perforated 
tubulars into intimate contect with the perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary embodiment, the system 

25 further includes means for vibrating the second subtenanean zone to Increase the rate 
of recovery of hydrocarbons from the second subterranean zone. In an exemplary 
errtfxxliment, the system further includes means for vibrating the seccmd subt^nean 
zone to dean ttie radial passages of the perforated tubulars that are radially expaiKi^ 
Mo intimate contad with the perforated casirig. In an exemplary emt>odiment, the 

30 system further indudes means for applying an impulsive load to the perforate tubulars 
ttiat ara radtalty expanded into intimate cxyrHadt with ttie perforated casing to Increase 
the rate of recovery of hydrocarbons from the second subterranean zone. 
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A system for extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the wellbora including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that irtdudes means for 
positioning one or more solid tubuiars within the weltbore, means for positioning one or 
5 more perforated tubutos within the wellbore each including one or more radial 
openings, the perforated tubuiars traversing the producing subterranean zone, means 
for radiaOy expanding at least one of the soM tubuiars and the perforated tubuiars 
within the wellbdre» means for radially expanding at least one of the perforated tubuiars 
into intimate contact with the perforated casing, means for fluidicly coupling the sdkJ 

10 ti^iars with the casing, means for fluidicly coupling the perforated tubuiars with the 
, soKd taJbulars. means for fluidicly isolating the producing subtenraneah zone from at 
teast one other subterranean zone within the weltbore, and means for fluidicly coupling 
at least one of the perforated tubuiars with the producing subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tulHdars into intimate contact with the perforated casing comprises means for 
compressing the produdrig subtenanean zone. In an exemplary embodinrtent, the 
further includes means for vibrating the producing subterranean zone to increase the 
rate of recovery of hydrocartxms from the produdng subterranean »ne. In an 
exemplary embodiment, the system further includes means for vibrating the produdng 

20 subterranean zone to dean the radial passages of the perforated tubuiars that are 
radteHy expanded into intimate conted with the perforated casing. In an exemptery 
embodiment, the system further ndudes means for applying an impulsive load to the 
perforated fubuters that are radially expanded into intimate conted with the perforated 
casing to increase the rate of recovery of hydrocarbons from the produdng 

25 subterranean zone. 

An apparatus has also bem descn'bed that mdudes a zonal Isolation assembly 
indudbrig: one or more solid tubular members, each sdid tubular member induding one 
or nrxMe external seals, one or mors perforated tubular menrtbers each induding radial 
30 passages coupled to the solid tubular members, and one or more perforated tubular 
liners each induding om or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the sdid tubular members and the perforated 
tubular mwnbers are formed by a radial expansion process perfonned within the 



wellbore, and the perforated tubular liners are fonmed by a radial expansion proodss 
pj^onned within the welibore. 

A method df isolating a first subtenranean zone from a second subterranean zone in a 
5 wellbore has also been described that Indudes positioning one or more solid tubutars 
within the wellbore. the solid tubutars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or nrare radial passages within the 
wellbore, the perforated tubulars traversing the second subtenranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
10 fluidiciy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellbore extennal to the primary solid tubulars and perfbrated tubulars, 
positioning one or more perforated tut>ular linera within the interior of one mors of 
the perfbrated tubulars, and radially expanding and plastically deforming the perforated 
15 tubular liners virithin the interior of one or more of the perforated tubulars. 

A method of extracting materials from a produdng subterranean zone in a wellbors, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or mors solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars each including one or inore radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the weiibore. fluMidy 
coupling the solid tubulars with the casing, fluidicty coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 

25 one ottier subterranean zone within the wellbore, fluidiciy coupling at teast one of the 
perforated tubulars with the produdng subterranean zone, positioning one or more 
perforated titular lirmrs wi^in the interior of one or more of the p^forated tubulars, 
and re^aHy expanding and plastically defonnlng the perforated tubular liners within the 
interior of qne or more of the perfbrated tubutars. 

30 

A system for isolating a first subterranean zone from a second subtenranean zone in a 
wellbore has ateo been described that indudes means for positioning one or more solid 
tubule within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positicming one or n)bre perforated tubulars each induding one or more 
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radial passages within the wellt)ore. the perforated tubulars traversing the second 
subtenariean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perfbreted 
' tubulars and the solid tubulars, means for pravenOng the passage of fli^ds from the first 
5 subterranean zone to the ieoond subterranean zone within the wellbore external to the 
primary solid tubidars and perforated tubulars, means for posWor^g one w more 
perforated tubular fmers within the interior of one or more of the perfbvatad tubulars, 
and means for ladially expanding and plastically defbrming the peifbrated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing siMerranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for poeltionbtg one or more solid tubidars within the wellbore, means for 
positioning one or more perforated tubidars each including one or more radial 

15 passages writhin the wellbore. the peilorated tubulars traversing ttie producing 
subterranean zone, means for radially expanding at least one of the solid tubulare and 
the perforated tubulare within the weHbore, means for fluididy ooupHng the solid 
tubulars with the casing, means for fluidicly coupUng the perforated tubulare with the 
^solld tubulare, means for flukSdy isolating the producing subtenanean zone from at 

20 teast one other subterranean zone witNn the wellbore, means for fluididy' coupling 
at teast one of the perfbratad tubulare with the producing subtenanean zone, means for 
positioning one or more perforated tubular liners wdthin the Interior of one or more of 
the perforated tubulare, and means for radially expanding and plastically defomning the 
perforated tubular linere within the ftiterior of one or more of the perforated tubul«s. 

25 

An apparatus has also been described that indudes a zonal Isolation assembly 
including: one or more solid tubular members^ each solid tidxjlar member induding one 
or more external seals, two or more perforated tubular membere each indudhg radial 
passages coupled to the solid tubular members, and one or more one^y valves for 
30 contn^biy fluididy coupling the p«forated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the sdld tubular members and the 
perforated tubular members are fomied by a rsuibi expand process performed within 
the wellbore. 
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A method of isolating a first subterranean, zone from a second subterranean zone 
liaving a pluraiity of producing zones in a wellbore has also been described , that 
includes positioning one or more solid tubuiars within the weiibore, the solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubulars each 

5 including one or niore radial passages witNn the weiibore, the perftmrted tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy ooupiing the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the fbst 
subterranran zone to the second subterranean zone within ttie wellbore external to the 

10 primary soM tubulars and perforated tubuiars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depMed. 

A method csf extracting materids from a wellbore having a pluraiity of producing 
1 5 subtenanean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the weiibore, 
positioning two or more perforated tubulars each induding one or more radial passages 
within the wellbore. the perforated tubulars traversing the producing subtenanean 
zones, FadiaHy expartding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore, fluididy ooupiing the solid tubulars with the casing, fluididy coupling 
the perforated tubulars with the solid tubulars, fluididy isd^ng the produdng 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluididy coupling at least one of the perforated tubuiars with the produdr^ 
subterranean zone, preventing fluids from passing from' one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted* 

A system for isolating a first subterranean zone from a second subtenanean zone 
having a plurality of produdng zones in a wellbore has also been described that 
indudes means for positioning one or more solid tubuiars within the wellbore, the solid 
30 tubuiars baverslng the first subtmanean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expandinig at least one of the solid tubulars and perforated tubulars within the weiibore, 
means for fluididy celling the perforated tubulars and the sdld tubulars, means for 



preventing the passage of fluids from the first subterranean zone to the second 
subterranean «)ne within the wellbore external to the priniary soHd tubidars and 
perforated tulwlars, mans for positioning one or more perforated tubular liners wIthJn 
the interior of one or more of the perforated tubulars, and nwans for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
produdng zones that has been depleted. 

A system for extracting materials from a plurality of producing subterranean zones In a 
wellbore. at teast a portion of the wellbore including a casing, has also been described 

10 that Includes means for posWonbtg one or more soHd tubulars within the wellbore. 
means for positioning one or more perforated tubulars each Including one or nwre 
radial passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perfbrated tubulars within the wellbore, means for fluldicly coupGng the solid 

15 tubulars wtOi the casing, means for fluldicly coupling the perforated tubulars with the 
soUd tubulars. means for fluldicly isolating the produdng subtenanean zone from at 
least one other subterranean zone within the weiHsore. means for fluldldy coupling at 
least one of the perflated tubulars with the producing subterranean a>ne, means for 
posiOorring one or more perforated tubular liners within ttie Interior of one or more of 

20 the perforated tid)Uters. and meians for prevoiting fluids from passing firom one of the 
producing zones that has not been depteted to one of the producing zones that has 
been depteted. 

An apparatus for extracting geothemral energy from a subtenanean formation 
25 containing a source of geothennal energy has ateo been described that Includes a 
zonal isolation asisembly positioned within the subtenanean fonnatbn Including: one or 
more solid tubuter members, each solid tubular member including one or more external 
sesris. one or mors perforated tubuter members each Including radtel passages coupled 
to the solid tobuter members, and one or tnom perforated tubular liners each Including 
30 one or more radial passages coupled to the interior surfaces of one or nrare of the 
perforatMl tubuter members, arid a shoe coupted to the zonal isotetion assembly. At 
least one of the solid tubular members and the perforated tubuter members are formed 
t>y a radtel expansion proems perfbnrted within ttw wellbore. 
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A method of isolating a first subterranean zone from a second sulstenanean zone 
including a source of geothermal eneigy in a welibore has alsq been described that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traveising the first subterranean zone, positioning one or more perforated tutnilars 
5 each ineiu(ang one or more radial passages within the wellbore. the perforated tubulars 
traversing the second si^nanean zone, radially expanding at least one of the solid 
tubulars and perfcuated ttAulars within the wellbbre. fluidlciy coupling the perforated 
tubulars and the primary soHd tubulare, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubutars and perfbrated tubulars, positioning one or more perforated 
tubular Onels within the Interior of one or more of the perforated tubulare, and radially 
mpanding and plasticaliy defonning the peiforated tubular liners within the interior of 
one or more of the perforated tubulare. 

15 A method of extracUng geothermal energy from a subterranean geothenrail zone in a 
wellbore. at least a portion of the wellbore including a casing, has also been described 
that includes positioning one or more solid tubulare vvlthin ttie wellbore. posWonIng one 
or more perforated tubulare each induding one or mom radial passages within the 
wellbore. the perforated tubulare traversing the subterranean geothermal zone, radially 
.20 wcpanding at least one of the solid tubutere and the perforated tubulare witMn the 
wellbore. fluididy coupling the sold tubulare with the casbig, fluididy oouplinja the 
perforated tubulars the soM tubulare, fluididy isolating the subterranean 
geothermal zone from at least one other subterranean zone within ttie wellbore. and 
fluidlciy coupling at least one of the perforated tubulars with the subterranean 

25 geothermal zone. 

A system for isolating a first subterranean zone from a second geothermal 
s(^)terranean zone in a wellbore has also been described that indudes means for 
positioning one or more solid tubuiare within the wellbore, the sdid tubulare travereing 
30 the first subterranean zpr». nteans for positioning one or more perforated tubulars 
eadi induding one or mom radial passages within the wellbore. the perforated tubulars 
traversing the second geothermal subterranean zone, means for radially expanding at 
least one of the sdid tubuiare and perforated tubulars v^thin the wellbore. means for 
fluididy oouplir^ the perforated tubulare and the solid tubuiare. and means for 



preventing the passage of fluids from the first subterranean zone to the second 
geothennal subterranean zone within the wellt>ore extemai to the primary solid tubuiare 
and perforated tubulars. 

5 A system for extracting geothennal energy from a subtenranean geothennal zone In a 
wslttx)re, at least a portton of the welibbre including a casing, has also been described 
that includes means for positioning one or more solid tubulars within the welibore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the welibore, the perforated tubulare treverslng the subterranean 

10 geothennal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulare within the welibore, means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy Isolating the subtenranean geothermal zone from at 
least one other subtenranean zme within the welibore, and means for fiuidicly coupling 

15 at least one of the perforated tubulare with the subtenranean geothennal zone. 

An apparatus has also been descrit>ed that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
or mofe extemai seals, one or more perforated tubular menrd>ers each induding one or 

20 rnpre radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
welibore, and the radial passage of at least one of the perforated tubular members are 
dear^ed by further radial expanston of the perforated tubular members within the 

25 welibore. 

A method of isolating a first subterranean zone from a second subterranean Tone in a 
welibore has also been described that indudes positfoning one or more soDd tubulars 
within the vreBbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the welltK)re each induding one or more radial 
passages, the perforated tubulars travereing the secorKJ subterranean zone, radi^ 
expanding at least one of the primary solid tubulars and perforated tubutars>within the 
welibore, fluididy coupling the perforated tubulare and the solid tiAulare, preventhg the 
passage of fluids from the first subterranean zone to the second subterranean zone 
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within the welll>ore external to the solid tubulars and' perforated tubulars, and cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expanston of the perforated tubulars within the wellbore. 

5 A mettuxl of extracting materials from a producing subterranean zone in a weilbore» at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wdllbore, posltioriing one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
, perforated tubulars traveling the producing subiarrenean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars wlttiin the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. fluididy isolating the produdng subterranean zone from at least 
one other subtenriinean zone within the wellbore. fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or mora of the perforated tubulare, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of ttie perforated tuk)uiare within the welbora. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbora has also been described that indudes means for positioning one or mora solid 
tubulars within the wellbore, the solid tubulare traveraing the first subterranean zone, 
means for positioning one or mora perforated tubulars within the weDbore each 
induding one or rnidre radial passages, the perforated tubulare travereing tlie second 
subterranean zone, means for radially expanding at least one of the solid tubulare and 
25 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulare. n^ns for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore e)dema1 to the 
solid tubulars and perfbret^l tubulare. and means for cleaning materials from the radial 
passage of at \easX one of the perforated tutHilare by further radial expansion of the 
30 perforated tubulare within the wellbore. 

A system for extracting materials from a produdng subterranean zone in a weIit>ora, at 
least a portim of the wellbore induding a casing, has also been described that Indudes 
means for positioning one or more solid tutnilare within the wellbore. means for 
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positioning one or more perforated tubulars within the welllxm each including one or 
more radial psesages, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluidldy coupling the solid tubulars with the 

5 casing, means for fluidicty coupling the perforated tubulars with the solid tubulars, 
means for fluidldy isolating the producing subtenanean zone from at least one other 
subtenanean zone within the wellbore. means for fluidldy coupDng at toast one of the 
perforated tubulars with the produdng subterranean zone, and means for cleaning 
materials finom the radial passages of at least one of the perforated tubulars by further 

1 0 radial expansion of the p«forated tubulars within the wellbore. 

Although lilustrativa embodimente of the Ntvantion have been shewn and desoitwd, a 
wide range of modification, changes and substltirtton Is contemplated in the foregoing 
disclosure, in some instances, some features of the present invention may be 
15 employed without a corresponding use of the other features. Acoordingly, it is 
appropriate that the appended dahns be construed broadly and in a manner consistent 
with the scope of the invention. 
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CLAIMS 

1. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

5 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one (X more radial 
passages within the weljbore, the perforated tubulars traversing the second 
subterranean zone; 

10 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the vvellbore external to the primary solid tubulars and 
15 perforated tubulars; 

sesriing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable flukiic seal^ nfiaterial into me sealed annular regions of 
the perforated tubulars to seal off at least sortie of the radial passages of the perforated 
tubulars. 

20 

2. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within ttie wellbore: 
positioning one or more perforated tubulars each including one or more radial 
25 passages within the wellbore, the perforated tubulara traversing the producing 
subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wdlbore; 

fluididy coupling the soHd tubulars with the casing; 
30 fluididy coupling the perforated ttibuters with the solid tubulars; 

fluididy isolating the produdng subterranean zone ffom at least one other 
subtensman zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the . produdng 
subterranean zone; 
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sealing off an annular region within at least one of the perforated tubulars; and 
injecting a hardenat>le fluldic sealing iraterial into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 

tubulars. 

5 

3. A eystem for isolating a first subterranean zone from a second subterranean 
zone In a wellfaiore, comprising: 

means for pMitioning one or more solid hJbulars within the weilbore, the solid 
tubulars traversing the first subterranean zone; 
10 means for. positioning one or more perforated tubulars each including one or 

more radial passages within the weilbore, the perforated tubulars traversing the seccxid 
subterranean zone; 

means for radialiy expanding at least one of the solid tubulara and perforated 
tubulars within the weilbore; 
i 5 means for fluididy doupRng the perforated tubulars and the solid tubulara: 

means for preventing the passage of fluUs firom the first subterranean zone to 
the second subterranean zone within the wellbora external to the primary soBd tubulara 
and perforated tubulara; 

means for sealing off an annular region within at least one of the perforated 
20 tubulara; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulara to seal off at least some of the radial passages of the 
perforated tubulara. 

25 4. A system for extracting nnat^ls from a producing subtenanean zone in a 
wellbora, at least a portion of the weilbore Indudtng a casing, oxnprising 
rnear» for posittoning one or mora sofid tubulara within the weybora; 
means for positioning one or more perforated tubulara eadt\ including one or 
more radial passages within the weilbore, the prorated tubulara traveraing the 
30 produdng sutiterranean zone; 

nrteans for radially expanding at least one of the soSd tubulara and the 
p^fbrated tubulara within the wellbora; 

means for fluldicly coupling the solid tubulara with the casing; 

means for fluldicly coupling the perforated tubuteira with the solid tubulara; 



77 



means for fluidicly Isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidldy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 
S means for sealing ofF an annular region within at least one of the perforated 

tubulars; and 

means for injecting a hardenable fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 
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1, An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
5 more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members: 

one or nfiore temperature sensors operably coupled to one or more of the 
10 - perforated tubular members for monitoring the operating temperature within the 
perforated tubi4ar members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure virithin the perforated 
tubular members; and 

15 one or mwe flow sensors operably coupled to one or more of the perforated 

tubular menters for nrwnitoring the operating flow rate within the perforate tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperatiro. 
pressure and flow sensors and controlling the operation of ttie flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
menrAers are formed by a radial expansion process perfonned within the wellbore. 

25 2. A method of isdatihg a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

positiontng one or more solid tubulars withih the wellbore. the soUd tubulars 
traversing the first subterranean zone; 

positiontng one or more perforated tubulars within the wellbore. the perforated 
30 tubulars traver^ the second subterranean zone; 

radially expanding at least one of the primary, solid, tubulars and perforated 
tubulars within the wellbore; 

fluidiciy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fiukls from the first subterranean zone to the second 
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subterranean zone within the welltwre external to the solid tutnilars and perforated 
tubulars; 

monitoring the operating temperatures* pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 controlling the flow of fluidic materials through the perforated tubulars* as a 

function of the monitored operating ternperatires, pressures, 

3. A method of extracting materiab from a producing subtenanean zone in a 
4 weUbore, at least a portion of the wellborB including a casing, comprising; 

10 positioning one or more solid tubulars within the welibore; 

positioning one or nK>re perforated tubulars within the welibore, the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tutHJiars 
within the welibore; 
15 fluidiciy coupling the sdid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluidldy isolating the (mdudng subterranean zone from at least one other 
subterranean zone within the welibore; 

fluidiciy coupling at least one of the perforated tubulars with the producing 
20 subtenanean zone; 

monitoring the operating temperaturss, pressures, and flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluklic niaterials throi^h the perforated tubulars as a 
function of the rhonitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a fffst subterranean zone from a second subterranean 
zone in a welibore, comprising: 

means for positioning one or more sdid tubulars within the welibore, the solid 
tubulars traver^ng the first subterranean zone; 
30 means for positiomng one or more perforated tubulars within the welibore, the 

perforated tubulars traversing the seomd subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 

means for fluidiciy coupling the perforated tubulars and the solid tubidars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubuiars and 
perforated tubuiars; 

means for monitoring the operating temperatures, pressures, and flow rates 
5 vAhin one or more of the perforated tubuiars: and 

means for controlling me flow of fluidic materials through the perforated tubuiars 
as a function of the monitored operating tenriperatures. pressures, and flow rates. 

5. A system for extracting materials from a produdng subterranean zone in a 
10 wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubuiars within the wellbore; 
means for positioning one or more perforated tubuiars within the wellbore, the 
perforated tubuiars traversing the producing subterranean zone; 

means for radially expanding at least one of the solid tubuiars and the 
IS perforated 

tubuiars within the wellbore; 

means for fluididy coupling the solid tubuiars with the casing; . 
means for fluididy coi4)ling the perforated tubuiars with the solid tubuiars; 
means for fluididy isolating the produdng subterranean zone from at least one 
20 other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubuiars with the 
produdng subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubuiars; arid 
25 means for controlling the flow of fluidic materials through the perforated tubuiars 

as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprfeing: 

a zonal isolation a$semt>ly conrprising: 
30 one or nrvm sdid tubular members, each solid tubular member induding one or 

more external ^Is; 

one or more perforated tubular members each induding radial passages 
coupled to the solid tubular memt>ers; and 

one or more solid tubular liners coupled to the interior surfaces of one or more 
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of the perforated tubular members for sealing at least some of the radial passages of 
ttie perforated tubular members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the sdid tubular members and the perforated tubular 
5 members are formed by a radial expansion prooess perfomned within the welibore: and 
wherein the solid tubular Hners are formed by a radial expansion prooess 
performed within the welibore. 

7. A method of isolating a first subterranean zone from a second subterranean 
10 zone in a welibore, comprising: 

positioning one or more solid tuixilars within the welltxKe, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one ormore radial 
pi^sagM within the welibore, the perforated tubulars traversing the second 
IS subterranean zone; 

radially expanding at least one of tl^ splid tubulars . and perforated tubulars 
v^thin the.weDbore; 

fluididy coupling the perforated tubulftfs and the primary sond tu 

preventing the passage of fluids from the first subtennanean zone to the second 
20 subterranean zone within the welibore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
. the perforated tubulars; and 

radially expanding and ptasticaOy deforming the solid tubular liners within the 
25 interior of one or more of the perforated tubulars to fiuidicty seal at least some of the 
fsdial passages of the perforated tubulars. 

8. A method extracting mateilals from a producing subterranean zone in a 
welftxm, at ie^t a portion of the welibore including a casir^, comprising; 

30 positioning one or* more soOd tubulars within the welibore; 

' positioning one or rTx>re perforated tubulars each induding 6r>e or more radial 
passages within the weilbore, the perforated tubulars traversing the producing 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tutxjlars with the casing; 

fluididy coupling the peiiforated tubulars with the sdid tutMilars: 

fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling ait least one of the perforated tubulars with the producing 
subtenanean zone; 

positioning one or more solid tidsiular liners wHhin the interior of one or more of 
the perft>rated tubulars; and 

radially expanding and plastically defbnning the sdid tubular liners within the 
interior of one or more of the perforated tubulare to fluididy seal at least some of the 
radial passages of the perforated tubdiars. 

9. A system for isolating a first 8iri>tBrranean zone from a second subterranean 
zone in a wellbore. comprising: 

means for positioning one or more solid tubuias wHhin the wellbore. the solid 
tubulars traversing the first subtenanean zone; 

means for positioning one or more perforated tubulars each induding one or 
more radial passages within the wellbore. the perforated tubulars traversing the second 
subtenanean zone; 

means for radially expanding at least one of the solid tutMilars and perforated 
tubulars withiri the waHbore; 

riieans fbr fluididy coupling the perforated tubulars and the sofid tubulars; 

means fbr preventing the passage of fluids from the first subterranean »>ne to 
the second subterranean zone within the wellbore extemai to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular Oners within the interior of orie 
or more of the perforated tubulars; and 

means for radially expanding and plasticalty deforming the soHd tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterraneart zone in a 
weUbore, at least a portion of the welibore including a casing, comprising; 

means for positioning one or more solid tubulars within the w8ilt)ore; 

means for positioning one or hdotb perforated tubulars each including one or 
5 more radial passage within the weiit>ore, the peiforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubuiars wlttiin the welibore; 

mear)s for fluididy coupling the solid tutHJiars with the casing; 
10 means for fluidicly ooi^iing the perforated tubulars with the solid tubulars; 

means for fhrididy isolating the producing subteiranean zone from at ieast one 
other subterranean zone within the welibore; 

means for fluididy coupling at least one of the perforated tubulars vMi the 
producing subterrartean zone; 
15 nraans for positioning one or more solid tubular liners wittun tlie interior of one 

or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluidicly seal at least 
some or the radial passages of the perforated tubulars. 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
mors extemal seals; 

25 one or more perfc^rated tubular members each including radial passages 

coupled to the solid tubular members; and 

a sealing material couFried to at least some of the perforated tubular members 
for sealing at least some of the radial passages of the perforated tubular nmnbers; and 

a shoe coupled to the zonal isolation assembly. 

30 

12. A method of isolating a first subterranean zone from a second subterranean 
zone in a welibore. comprising: 

posittor^ one or more solid tubulars within the welibore. the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each including one or nK)re radial 
passages within the weDbore, the . perft>rated tubulars traversing the second 
subterrar)ean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
5 within the wellbore; 

fiuidicty coupling the perforated tubulars and the primary sdid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zcme within the weilbore external to the primary solid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable fluidic seating material into the sealed amular regipns of 
the perforated tubulars to seal off at least some of the radial passages of the perflated 
tubulars* 

15 13. A method of extracting materials from a producing subterranean rone in a 
wellboret at least a portion of the weilbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbors; 
positioning orie or more perforated tubulars each including one or more radial 
passages within the weilbore. the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at teast one of the solid tubulars and the perforated tubulars 
within the weilbore; 

fluidldy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
25 fiuidiciy isolafing the producing subterranean zone from at least one other 

subterranean zorte within the welIt>ore; 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injecting a hardenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the rsKfial passages of the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioriing one or more solid tubulars within the wellbore, the solid 
tubuiars traversing the first subterranean zone; 
5 means for positioning one or mors perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weilt)ore; 
10 nneans for fluidicly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore extemal to the primary solid tubulars 
and perforated tubuiars; 

<means for sealing off an annular region within at least one of the perforated 
15 tulMjIars; and 

means for Irijectlng a liardenable fluidic sealing rraterlal into the sedled annular 
nsgtons of the perforated tobulars to seal-off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials frorn a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, corrq)rising; 
nteans for positioning one or more solid tubulars within the \^iIbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
25 producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars wtthirl the wellbore; 

nr)eans for fluididy coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubuiars with the solid tubulars; 
30 means for fluidicly isolating the producing subtenanean zone from at least one 

other subterranean zone within the wellbcm; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 
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means for seaUng off an annular region wittiin at least one of the perforated 
tubuiar8;and 

WBBns for injecting a hardenable fiuidic sealing material into the sealed annular 
regions of the perforated tubulars to seal at least sonne of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, oomprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fonnatlon» oomprising: 
10 • one or mors soBd tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

membere are fbmied by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular membere are radially expanded 
into intimate contact with the subterranean fonnation. 

20 17. The apparatus of daim 16. wherein the perforated tubular members that are 
radially expanded Into intimate contact with the subterranean formation compress the 
subterranean fonration. 

18. A rrathod of isolating a first subtenranean zone from a second subterranean 
25 zone in a wellbore, oomprising: 

positioning one or more solid tubulars within the wellbore, the sdid tubulare 
traversing the fast subtenranean zone; 

positioning one or more perforated tubulare within the wellbore each Including 
one or nu)re redial passages, the perforated tubulare traversing ttie second 
30 subterrartean zone; 

radially exp^lng at least one of the primary sdid tubulare and perforated 
tubulare within the wellbore; 

radially expanding at least one of the pwfbrated tubulare into intimate contect 
with the second subtenranean zone; 
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fluidldy coupling the perforated tubulars arKJ the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 

subten^nean zone within the welH)orB external to the soVd tubulars and perforated 

tubulars. 

5 

19. The method of daim 18. wherein the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean 2one compress the 
second subterranean zone. 

10 20. The method of daim 18, further comprising vibratihg the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subtenanean 
zone. 

21. The method of claim 18, further comprising vibrating the second subterranean 
15 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate contact with the second subterranean zone. 

22. The method of claim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the second 

20 subtenanean zone to increase the rate of recovery of hydrocarbons from the second 
subtenanean »ne. 

23. A method of extracting materials from a produdng subterranean zone in a 
weHbore, at least a portion of the wellbore induding a casing, comprising; . 

25 positioning one or more sdid tubuiara within the wellbore; 

positioning one or more perforated tubulars within the wellbore each induding 
one or mem radial passages, the perforated tubuiara traversing the producing 
subtenanean zone; 

radially expanding at teast one of the solid tubuiara and the perforated tubuiara 
30 within the welibore; 

radially expanding at least one of the perforated tubuiara into intimate contact 
with the produdng subterranean zone; 

fluididy coupling the solid tubuiara with the casing; 

fluldidy coiq>ling the perforate tubuiara with the scriid tubuiara; 
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fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone. 

5 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded into intimate contact with the produdng subterranean zone compie^ the 
produdng subterranean zone. 

10 25. The method of claim 23. further comprising vibrating the produdng 
siAterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The method of daim 23, further comprising vibrating the produdng 
15 subterranean zone to dean the radial passages of the perforated tubulars that are 

radiaRy expanded into intimate contact with the produdng subterranean zone. 

27. This method of daim 23. further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into Intimate contact virith the produdng 

20 subtsrranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

28. A system for isdating a first subterranean zone from a second subtenanean 
zone in a wellbore. comprising: 

25 means for pc^itionir^ one or more solid tubulars v^thin the wellbore, the solid 

tubulars traver^ng the first subtenranean zone; 

means for positiontng one or nrtore perforated tubulars within the wellbore each 
Indudifig one or rnofe radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 mear« for radially expanding at least one of the solid tubulars and perforated 

tubulars virtthin the wetlbcxB; 

nr>eans for radially expanding at least one of the perforated tubulars into Intimate 
oontad with the second subterranean mne; 

weans for fluididy coupllr^ the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subtenBnean zone to 
the second sut)terranean zone within the wellbore external to the solid tubulars and 
perforated tutHilars. 

5 29. The system of daim 28, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. 

30. The system of daim 28, further comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocartxins from the second 

subterranean »ne. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 

15 radially expanded into intimate contact with the second subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
second subterranean zone to increase the rate of recovery of hydrocart>ons from the 

20 second subterranean zone. 

33. A system for extrading materials from a produdng subtenanean zone in a 
welibore, at least a portion of the wellbore induding a casing, comprising; 

means positioning one or more solid tubulars within the welU>ore; 
25 means for positioning one or more perforated tubulars v^ttiin tt>e wellbore each 

including one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within tiie wellbore; 
30 means for radially expanding at least one of the perforated tubulars into Intimate 

contact Witt) tiie prcxludng subterranean zone; 

means for fiuidldy coupling the solid tubulars wrtti the casing; 

means for fluididy coupGng ttie perfinated tubulars with the soUd tubulars; 

means for fluididy isolating tiie [^odudng subterranean zone fronfi at least one 
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other subtenanean zone within the wdlbore; and 

means for fluididy ooupHng at least one of the perforated tubulars with the 
producing subtanranean zone. 

34. The system of daim 33, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subterranean zone 
comprises means for oompressing the producing subterranean zone. 

35. The system of daim 33, further comprising means for vibrating the producing 
subtenanean zone to increaae ttie rate of recovjsry of hydrocart)dn5 from the produdng 
subterranean zone. 

36. The system of claim 33, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intrmate contact with the produdng subterranean mne. 

37. The system of daim 33, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded Into intimate contact with the 
produdng subtenanean zone to increase the rate of recovery of hydrocarbons from the 
produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a welibore that traverses a 
subterrmean fomnation and indudes a perforated welibore casing, comfKisIng: 

one or more sdid tubular membm, each solid tubular member induding one or 
more external seals; 

one or more peri^orated tubular members qoUpted to the solid tubular mOTibers; 

and 

a shoe coupled to the zonal isoiation assembly; 

wherein at least one of the soikl tubular members and the perforated tubular 
memt)^ are fomted by a radial expansi<Hi process performed within the wettbore; and 

wherein at least one of the prorated tubular members are radially expanded 
into intimate conted with the perforated w^lbore casing. 
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39. The apparatus of daim 38, wherein the perforated tubular members that are 
radially expanded into intimate contact with the perforated casing compress the 
subtenanean fonnation. 

5 40. A method of isolating a first subterranean zone from a second sublenanean 

zone In a wellbore that includes a perforated casing that traverses the second 

subterranean 2one, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tiibulars 

traversing the first subterraneian zone; 
10 positioning one or rhore perforated tubulars within the wellbore each including 

one or more radial passages, the perforated . tubulars traverBing the second 

subterranean zone; 

radially expanding at least one erf the primary solid tubulars and perforated 
tubulars within the weHbcra; 
IS radially expanding at least one- of the perforated tubulars into intintate contact 

with the perforated casing; 

fluididy coupling tt)e perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellborB extendi to the sdid tubulars and perforated 
20 tubulars. 

41. The method of daim 40, wher^ the perforated tubulars that are radially 
expanded into intlnriate contact with the perforated casing compress the second 
subterranean zone. 

25 

42. The method of daim 40, further comprising vibratirig the second subterranean 
zone to increase the rate ctf recovery of hydrocartx)n8 frorn the second subterranean 
zone. 

30 43. The method of daim 40, further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expand^ 
into intimate contad with the perforated casing. 

44. The method of daim 40, further comprising applying an imputeive load to the 
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perforated tubulars that are radially expanded Into intimate contact wKh the perforated 
casing to increase the rate of recovery of hydrocartxms from the second subterranean 
zone. 

5 45. A method of extracting materials from a producing subterranean zone in a 
weHbore, at least a portion of the wellbore including a casing and a perforated casirig 
that traverses the producing subterranean zone, comprising; 

positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore each including 
10 one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into Intimate contact 
1 5 with the perforated casing; 

fluididy coupling the solid tubulars with the casing; 
flutdidy coupling the perforated tubulars with the solid tubulars; 
. fluididy isolating the produdr^ subterranean zone from at least one other 
subterranean zone within the wellbore; and 
20 fluididy coupling at least one of the perforated tubulars with the produdng 

subterranean zone. . 

46. The metliod of daim 45, wherein the pedoratod tubulars that are radially 
expanded into intimate contact with the perforated casing compress the produdng 

25 subterranean zone. 

47. The method of daim 45, further am^msirig vibrating the produdng 
subtenanean zone to Increase the rate of recovery of hydrocart>ons from ttie produdng 
subtenartean zone. 

30 

48. The method of daim 45, further comprising vibrating the produdng 
subterranean zone to dean the radial pass^es of the perforated tubulars that are 
radially expanded into intimate contad wiUi ttie perforated casing. 
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49. The method of olaim 45, further comprising ap(Mying an impulsive load to the 
perforated tubulars that are radially exparKled into intimate contact with the perforated 
tubulars to increase the rate erf recovery of hydnDcart)ons from the producing 
sutrterranean zone. 

5 

50. A system for isolating a first subterranean zone from a second sut>tenrar)ean 
zone in a vireilbore that Includes a perforated casing that traverses the second 
sutrtenranean zone, comprising: 

means for positioning one or mm solid faibidars within the weiibore. the solid 
10- tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the weiibore each 
including one or more radial passages^ the perlbrated tubulars traversing the secohd 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
15 tubulars within the weiibore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for flutdidy coupling tf^ perforated tubulars and the solid tubulars; and 
means for pre^^ting.the passage of fluids from the first subterranean zone to 
20 the second subtenanean zone within the weiibore external to the solid tubulars and 
perforated tubulars. 

51. The system of daim 50, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 

25 nieans for compressing the second subtenanean zone. 

52. The system of daim 50. further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of daim 50, further conning means for vibrating the second 
subtenanean zone to dean the radial passages <rf the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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54. The system of ciaim*50» further comprising means for applying an impulsive 
load to the perforated tiibulars that are radially expanded into Intimate contact with the 
perforated casing to increase the rate of recovery of hydrocart)ons from the second 
subtenranean zone. 

55. A system for extracting materials from a producing subterranean »rie In a 
wellbore* at least a portion of. the welibbre including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within ttie wellbore each 
including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the welltxire; 

means for radially expanding at least one of ttie perforated tubulars into intimate 
contact with the perforated casing; 

means forfluidicly coupling the solid tubulars with the casing; 

means fbrfluididy coupling the perforated tubulars with the solid tubulars; 

means for fluidldy Isolating the producing subterranean zone from at least one 
other subtenanean zone vAthin the wellbore: and 

means for fluidldy coupling at least one of the perforated tubulars with the 
producbig std)tenanean zone. 

56. The system of dalm 55, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contect with the perforated casing comprises 
means for compressing the producing subterranean zone. 

57. The system of dalm 55, further comprising means for vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

58. The system of dalm 55, further comprising means for vibrating the produdng 
subterrcmean zone to dean the radial passages of the perforated tubulars that are 
radiaDy expanded into intimate obntect with the perforated casing. 
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59. The system of claim 55» further comprising means for applying an impulsive 
load to the perforated tubulars that are radlaily expanded into intinnate contact with the 
perforated casing to increase the rate off risoovery of hydrocartx>ns from the producing 

5 subterranean zone. 

60. An apparatus, comprising: 

a zonal isolation assemtily oomprfeing: 

one or nK>re solid tubular members, each solid tubular member including one or 
10 nmre external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each induding one or more radial 
passages coupled to the interior surfaces of one or mors of the perforated tubular 
15 . members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 
wherein the perforated tubular liners are formed by a radial expansion process 
20 peritormed within the wellbore. . 

61. A method of isolating a first subterranean zone from a second subterranean 
zone In a wellbore, comprising: 

positioning one or more solid tubulars withiri the wellbore. the solid tubulars 
25 traversing the first subtenariean zone; 

positioning orte or more perforated tubulars each including one or more radial 
passages within the wellbore. tte perforated tutnilars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing tirie passage df fluids from the first subterranean zone to the second 
subterranean zone within the welbore extemal to the primary soIM tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tut>uiars; and 

radially expanding and plastically deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. . 

5 

62. A method of extracting materials from a producing subterranean zone in a 
weKbore, at least a portion cf the wellboire including a casing, comprising: 

positioning one or more solid tubulars within the wellbore; 

positioning one ormore perforated tubulars each including One or more radial 
10 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean xone; 

radially expanding at least one of the solid tubulars and the perforated tut>ulars 
within the wellbore; 

fluidicly ooupfing the solid tubulars with ttie casing; 
IS fluidicly coupling the perforated tubulars with the solid tubute^^ 

fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
subtenanean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

more Of the perforated tubulars; and 

radiatiy expanding and piasticalty defonning the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

25 63. A s^tem for isolating a first subterranean zone from a second subterranean 
zone in a weHbors, comprising: 

means for positioning one or mora solid tubulars within the wellbore, the solid 
tubulars traversing ttie first subterranean zone; 

means for positioning me or more perforated tubulars each including one or 
30 more radial passages within the wentX)re» the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicly coupling the prorated tulnilars and the solid tutnilars; 
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means for preventing the passe^e of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners writhin the interiw of 
5 one or more of the perforated tubulars; and 

means for radiaUy expanding and plastically deforming the perforated tubular 
liners within the interior of one or more of the perforated tubuters. 

64. A system for extnsicHng matertels from a producing subterranean zone in a 
10 - wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore: 
mrans for positioning one or wore perforated tubulars each including one or 
more radial passages within the Wellbore, the perforated tubulars traversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubiiiars and the 

perforated tubulars within the wellbore; 

means for fluldicly coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulata with the solid tubulars; 
rneans for fluididy teotetlng the producing subterranean zone from at teast one 
20 other subterranean zone within the wellbore; 

means for fluMidy coupling at least one of the perforated tubulars with the 
produdng subtenanean zone; 

means for positioning one or more perforated tubular linens within the interior of 
one or more of the perforated tubulars; and 
25 means for radiaBy expanding and piasticatly deforming the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolation assenit>ly comprising: 
30 one or more solid tubular memt>er5, each solid tubular member incliKling one or 

mors external seals; 

two or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for oontroilably fluidiciy coupling the perforated 



98 



tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfomned within the wellbore. 

5 

66. A method of isolating a first subtenrahean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, oon^rising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zone; 
10 positioning two or more perforated tubulars each including one or mors radial 

passages within the wellbore, Vh^ perforated tubulars traversing the second 
siAterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the weHbpre; • . 
1 5 fluididy coupling the perforated tubulars and the primary sofid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to ttie primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the produdhg zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A niethod of extracting niiaterials from a wellbore having a pluiattty ^ 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or nK>re solid tubulars within the wellbore;. 
25 positioning two or more perforated tubulars each Including one or more radial 

passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

30 fluididy coupling the solid tubulars with the casing; * 

fluididy coupling tte perforated tubulars with the solid tubulars; 
fluididy isolating the produdng subterranean zone from at toast one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has t)een depleted. 

68. A system for isolating a first subterranean zone from a second subterranean 
TonB having a piuraHfy of producing zones in a weilbore, comprising: 

means for positioning one or more solid tubulars within the weilbore, the solid 
tubuiarB traversing the first siMerranean zonei 

means for positioning one or more perforated tubulars each Including one or 
more radial passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weilbore; 

means for fluidldy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subten^nean zone to 
the second subterranean zone within the weltbore extemal to the primary solid tubulars 
and perflated tubulars; 

means for positioning one or more perforated tubular linens within the interior of 
one or mors df the perforated tubulars; and 

means for preventir^ fluids from passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a weilbore, at ^st a portion of the weilbore induding a casing, comprising; 

mearm for po^oning one or more solid tubulars within the weilbore; 

means for petitioning one or more perforated tubulars each induding one or 
more radial pass^ies within the weilbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least one of the sdid tubulars and the 
perforated tubulars within the weilbore; 

means for fluidicly ooupHng the sdid tubulars with the casing; 

means fbrfluidic^ coupling the perforated tubulars with the sdid tubulars: 

means for fluidiciy isolating the produdng subterranean zone from at least one 
ottier subterranean zone within the weIR3ore; 
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means for fluididy ooupling at least one of the perforated tutHilars with the 
producing subterranean zone; 

means for positioning one or more perfbratjBd tubular liners within the interior of 
one or more of the perforated tubulars; and 
5 means for preventing fluids from passing firom one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted* 

70. An apparatus for extracting geothennal energy from a subtenanean formation 
containing a source of geothemnal energy, comprising: 

10 a zonal isolation assembly positioned within the subterranean fomnation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each including radial passages 
15 coupled to the solid tubular menrtbers; and 

one or more perforated tubular liners each including one or mors radial 
passage coupled to the interior surfaces of one or imre of the perforated tubular 
members; and 

a shoe coupted to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed wittiin the wellbore. 

71. A method of isolating a first subterranean zone from a second subterranean 
zone including a source of geothermal energy in a wellbore, comprising: 

25 positioning one or nrK>re solid tul>ulars within the wellbore, the solid tubulars 

traversing the first sut^n^nean zone; 

positioning one or more perforated tubulars each including one or more radial 
passstges within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

30 rad»lly e)q>anding at least one of the solid tubuters and perforated tubulars 

Within the wellbore; 

fluididy ooupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluide from the fbst subterranean zone to the second . 
subterranean zone VMthin the wellbore external to the primary soDd tubidars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the Interior of one or 
fnore of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
5 the interior of one or more of the perforated tubulars. 

72. A method of extracting geothemnal energy from a subterranean geolhermal 
zone in a weUbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid fubuters within the wellbore; 
10 • positioning one or more perforated tubulars each indudir^g one or more radial 
passages within the wellbore, the perforated tubulars traversing the subtenanean 
geothermal zone; 

radially expanding at least one of the solid tubulars and ttie perforated tut>ulars 
within the wellbore; 
15 fliMldy coupling the solid tubulars with ttie casing: 

flutdidy Gbupling the perforated tubulars with the solid tubulars; 
fluididy isolating the subterranean geothermal zone from at least one other 
subterranean zone within the wellbore; and 

fluididy ooupling at least one of the perforated tubulars with the. subtenanean 
20 geothermal zone. 

73. A system for Isolating a first subterranean zone from a second geothemnal 
subtenanean zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the soitd 
25 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubuiars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
geothenmal subtenanean zone; 

nteans for radially expanding at least one of the solid tubulars and perforated 
30 tubulars within the wellbore; 

nf)eans for fluididy coupling the perforated tubuiars and tt^ solid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothermal subtenanean zone within the wellbore external to the primary 
solid tubulars and perforated tubuiars. . 
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74. A system for extrsK:ting gepthermal energy from a subterranean geothenmal 
zone in a wellbore^ at least a portion of the weflbore including a casing, oomprislng; 

^ means for positioning one or rnoresdidtubulars within the weU^ 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the weliixm, the perforated tubulars traver^ng the 
subterranean geolherrnal zone; 

means for radially expanding at least one of the solid tubulans and the 
perforated tubulars witNn the wellbdre; 

nrmans for fiuididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the subterranean geothenmal zone from at teast one 
other subten^nean zone within the weHbore; and 

means for fluididy coupling at least one of the perforated tubulare with the 
subterranean geothermai zone. 

75. An apparatus, comprising: 

a zonal Isolation assembly comprising: 

one or more soUd tubular members, each solid tubular member Induding one or 
more external seals; 

one or more perforated tubular members each Induding one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the sdid tubular members and the perforated tubular 
members are formed by a radial expansion proc^ perfonmd within the wellbore; and 

wher^n the radial passage of at least one of the perforated tubular members 
are deaned by further radial expansion of the perforated tubular members within the 
wellbore. 

76. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore. corT^>rising: 

positioning one or nvxe soOd tubulars within the welit}ore. the solid tubulars 
traversing the first sutxterraneah zone; 
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positioning one or more perforated tubulars wHhtn the wellbpre each including 
one or more radial passages, the perforated tutHJlars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the wellbore; 

fluididy cotipling the perforatBd tubulars and the solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; and 

16 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perfbrated tubulars within the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore inchidbfig a casing, comprising; 

15 positioning one or rnore solid tubulars witNn the wellbore; 

positioning one or mora perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the sofid tubulars and the perforated tubulars 
20 within the wellbore; 

fluididy coupling the sdid tubulars wim the casing; 
fluididy coupling the perforated tubulm with the solid tubulars; 
fluididy isdating the produdng subtsnanean zone from at least one other 
subterranean zone within the wellbore; 
25 fluididy coupling at least one of the perforated tubulars with the produdng 

subterranean zone; 

monitoring the operating temperatures, prsssuras, and flow rates within one or 
nfK»re of the perforated titulars; and 

deaning materials from the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the perfbrated tubulars within the wellbore. 

78. A system for isolating a fM subterranean zone from a second subterranean 
zone in a wellbore, comprising: 
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means for positioning one or more solid tubulars within the weiitwre, the solid 
tubulare traversing the first sutilerranean zone; 

means for positoning me or more perforated tubulars within the weRtKNie each 
indudlng one or more radial passages, the perforated tutMJiars traver^ng the second 
sidttteitanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weHbore; 

means for fluidiciy coupling the perfbrated tubulars and the solid tubulars; 

means for previMiting the passage of fluids from the first subterranean zone to 
the second subtsiranean zone within ttie weilbore external to ttie solid tutniiars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perfbrated tubulars by forther radial mpanslon of the perforated tubulars within- the 
weilbore. 

79. A system for extracting materials from a producing subterranean zone in a 
weHbore. at least a portton of the weilbore Indudlng a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for posittoning one or more perforated tubulars within the weilbore each 

including one or more radial passages, the perfbrated tubulars traversing the producing 

subtBrraneanzme; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weilbore: 

means for fluidiciy coupling the solid tubulars with Ihe casing; 

means for fluidiciy coupling the perforated tubulars with the sa^d tubulars; 

means for fluiddy isolating the produdng subterranean zone from at tea^ one 
other subtenanean zone within the weilbore; 

means for fluidiciy coupling at least one of the perforated tubulars with the 
jwoducing subterranean zone: artd 

means for deanlng materials from the radial passages of at least one (rf the 
perforated tubulars by ftwther radial expansion of the perforated tubulars within the 
■ weBbore. 
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